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First Looks: 

e Intel’s Visual Edge Delivers Real Halftones 
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At this moment, millions of Lotus? 1-2-3° 
users are faithfully awaiting the arrival of 
a product called Release 3. A character- 
based product that promises greater power 
and greater produc- 
tivity for serious 
spreadsheet users. 

Assoonas it 


we have a question: 

If Release 3 isin 
fact character-based, 
and the entire per- 
sonal computing industry continues moving 
toward graphics-based environments, is it 
wise to wait for Release 3? Or consider the 
alternative. 

Actually, youcando =} 








Microsoft Excel. Or, how to 
see Lotus 1-2-3 Release 3 from 
a whole new perspective. 


both. Because youhave | =) 
nothing tolose by seeing = , 
the other side of the ~BRRREEEEE 





spreadsheet story, and 
trying it for yourself. 
Its called Microsoft® Excel. The spread- 
m sheet specifical- 
=n & ly designed for 
graphic environ- 
ments—the in- 
dustrys emerg- 
ing standard. 
Five minutes in 
front of a demo 
will show you 





Unfortunately, 1-2-3 won't let you move, 
size, and link an unlimited number of files at the 
same time. Fortunately, Microsoft Excel will the fastest, 


As you know, with 1-2-3 your ability to customize worksheets and charts is limited. 
As you may not know, with Microsoft Excel the possibilities are limitless. 


| Went Coast Sales 
[Sot 1987. Dec 1987] 








easiest, most enjoyable way to crunch your 

numbers. Thanks to an incredibly intuitive 

design that exploits innovations like Micro- 
=ay ~~ 


soft Windows, OS/2 Presentation ~~ 
Manager and, of course, the Macintosh? 
Youre a loyal Lotus user. If youre a bit 
skeptical, we fully understand that. We also 
anticipated it. So we've made sure your hard- 
earned equity in 1-2-3 
is not 









obsolete. In fact, we've not 
only made a transition to Microsoft ‘ 
Excel attractive, weve also made it easy: 
Microsoft Excel actually readsand writes 





tus 1-23 


As Lotus may or may not have told you, 
Release 3 will need a substantial investment 
in new hardware. The same hardware that 
runs Microsoft Excel. All were saying is, if 
youre committing to new machines, make 
the most of those new machines. Something 
Release 3 simply wont. 

But, using is believing. So we've made 
it convenient to get a sample of Microsoft 
Excel in your hands. Simply call us at 

(800) 541-1261, Dept. J14 for a free 
sample disk of your own. Its worth 
No more wasted trips to the printer. Microsoft Excel comes with Print the call. Its worth the experience. 
Preview for true WYSIWYG. Unlike Release 3. In fact, were so Micusoft Excel 


tomy = tert ak ao 
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1-2-3 files and even helps translate macros. confident about 

It also offers the convenience of 1-2-3 on-line Microsoft Excel that 
help—so you can expect asurprisingly smooth — were offering a no- 
transition. Infact, the  questions-asked, 
slash key you punchto money-back guaran- 
2222222=- faccessyourl23com- tee good through 
mands is the same January 1990.Which ger even more 


convincing, 
key that can access means were actually  «™l/or asampledist The disk 
Microsoft Excelcom- —_ willing to guarantee is priceless. 


mands—you don't have _ our current technology against Lotus tech- 
Yes, graphics-based Microsoft Excel was to relearn a thing, nology that isn't even available yet. 
Ree ern Socaratice ~ Anjothier Issue: All of which brings us toa decision 
millions of you are about to face: 
Upgrade to character-based Release 3, 
or upgrade to the power and simplicity of a 
graphics-based spreadsheet. Were not 


saying its an easy decision. 
Just an inevitable one. 
-_ 
Making it all make sense: 
Money-back guarantee vald only if, after May 1, 1988. Customers in Canada, call 416) 673-7638. Outerde North Amersca, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. Alt nights reserved. Microsoft and the Microsoft 
Jogo are regutered trademarks and ring it all make senee 1s a tradensark of Microsoft Corporation. Lotus and 1-2-3 are regustered trademarks of Lotus Developinent Corporation. Macintosh i 2 regmtered trademark of Apple Computer Inc. 
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State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability Not the limits of your budget. 


Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the most out of your standalone 
applications, we offer MS-DOS® and MS*0S/2 support. 


386/25 


$3,295 


© 80386-25 CPU running at 25MHz 

© 32K cache memory 

¢ Zero wait state, Norton V3 SI rating: 29.7 

¢ 1 MB memory (expandable to 8 MB using SIMM on board) 
¢ 384K shadow RAM 

© 1.2 MB floppy disk drive 

© }:] interleave dual floppy/hard disk controller 
© Ports: 2 serial, i parallel, t game 

© Clock/calendar with battery backup 

¢ 10I-key enhanced keyboard 

¢ AMI/Award BIOS 

© CPU80387 math co-processor socket 

* 8 expansion slots 


‘ 
) 


el ECOOE wh 





If you need a few workstations to plug into your LAN, a 
fileserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWare? CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 


For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 
$1,995 


 80386-20 CPU running at 20 MHz 

¢ Zero wait state, Norton V.3 SI rating: 23 

© | MB memory (expandable to 8 MB using SIMM on board) 
¢ 384K shadow RAM 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

® Ports: 2 serial, t paraltel, t game 

¢ Clock/calendar with battery backup 

© 101-key enhanced keyboard 

© AMI/Award BIOS 

© 80287/80387 math co-processor socket ! 
* 8 expansion slots 

* 64K cache memory system, $2395 


\/ 










286/20 


$1,295 


© 80286 CPU running at 20MHz 

¢ Zero wait state, Norton V.3 S) rating: 23 

© 512K memory (expandable to 4 MB 
using 1 MB DRAM on board) 

© 384K shadow RAM feature 

© 1.2 MB floppy disk drive 

© Dual floppy/hard disk controller 

¢ Ports: 2 serial, | parallel, 1 game 

® Clock/calendar with battery backup 

© 101-key enhanced keyboard 

* Phoenix B10S 

© 80287 math co-processor socket 

© 8 expansion slots 


“NOVELL 


Gold-Authorized Dealer 


To order, 

call (800) 824-2936. 

In California: (800) 662-6111. 
Local inquiries: (818) 338-5959. 


Hours: Monday through Friday, 7 a.m, to 6 p.m. 
Saturday, 10 a.m. to 3 p.m. PST. 


ASSOC Dh 


All systems carry a 30-day money-back guarantee 
excluding shipping charges. All basic systems 
carry a comprehensive | year parts and labor 
warranty. During this period, we wili repair or 
replace, at our option, any defective at no 
additional charge. Add-on products (hard 

drives, monitors, etc.) carry manufacturers’ 
warranties, 


We accept VISA, MasterCard, and cashier's 
checks, Purchase orders and personal checks 
welcome. 
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386SX 


$1,695 


© 80386SX CPU running at 16MHz 

° Zero wait state, Norton V3 SI rating: 18.7 

© 1 MB memory (expandable te 8 MB 
using SIMM on board) 

¢ 384K shadow RAM 

© 1.2 MB floppy disk drive 

© Dual floppy/hard disk controller 

° Ports: 2 serial, 1 parallel, 1 game 

® Clock/caiendar with battery backup 

* 10]-key enhanced keyboard 

* Award BIOS 

* 80387SX math co-processor socket 

© 8 expansion slots 


286/12 
$995 


© 80286-12 CPU running at 12MHz 

Zero wait state, Norton V3 SI rating: [5.3 

° 512K memory (expandable to 4 MB 
using SIMP on board) 

© 1,2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

° Ports: 2 serial, 1 parallel, 1 game 

* Clock/calendar with 10 year battery life 

© 101-key enhanced keyboard 

* Phoenix/Award BIOS 

© 80287 math co-processor socket 

© 8 expansion slots 


Computer 
Products 
United 

128083 Schabarum Avenue, Irwindale, CA 91706. 


Peete ‘© 1988 Computer Products United. Ail rights reserved 
Peseing and system configurations are subject to change without 





MS-DOS and MS are registered trademarks of Microsoft, Inc, 
NetWare is a registered trademark of Novell, Inc 





SOLUTIONS 


Bigger— 


Vfeature Deluxe™ \ets your DOS system 
use hard disks il thought it couldn’, all in one 
bootable piece—no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. $120 


DUB-14™" takes a different approach to 
drive expansion, stretches your AT’s Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it’s OS 
independent. $95 


Faster— 


Veache™ accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it's there for you the next time 
you need it—no waiting! Works with any type 
of memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. $59.95 


Vopt™ saves head motion by eliminating 
DOS file fragmentation. In a few seconds at 
boot time, Vopt arranges all your files neatly 
in contiguous clusters so you won't waste any 
time reading them back. Bundles timing and 
diagnostic utilities. $59.95 


Safer— 


Viock™ protects your system and its daia 
from vandals and accidents. System access 
passwords control booting, activily menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! $135 


Easier— 


Vtools™ is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 | 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 





GOLDEN BOW SYSTEMS 
: 2870 STH AVENUE | 
LM SAN DIEGO, CA 92103 
% (619) 298-9349 
FAX (619) 298-9950 TELEX 201520GBS UR 
MC/VISA US shpg/hdlg $3 CA orders add 7% 
Vieenee DUBH. Werke Vopr | tock and Cots ert eademarks of Golden Bere Synems | 
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PC Magazine readers lead busy 
lives and don’t want their time 
wasted by stories that aren’t 
hands-on product reviews or pro- | 
ductivity-enhancing tips. Every 
tule has its exception, however, 
and within PC Magazine, it's 
Communiqués, the humor page 
that tracks the industry’s glitches 
and foibles. 

Communiqués is researched 
by a wide area network of 
700,000 people—PC Magazine 
readers who scour magazines, 
newspapers, and ads for typos 
and awkward facts. Nearly 1,000 
submissions pour in monthly, 
citing classified ads for Bleeding 
Edge PCs and cereal printers and 
job openings for candidates fa- 
miliar with IBM’s Tolkien Ring 
network. 

Key to the evolution of Com- 
muniqués’ style has been execu- 
tive editor Bill Howard, who 
gave a firsthand demonstration of 
his well-honed wit at PC Maga- 
zine’s annual Awards for Techni- 
cal Excellence last fall in Las Vegas as he 
presented the award for best portable com- 
puter. Howard strolled onstage dragging a 
30-pound first-generation Compaq porta- 
ble atop a child’s red wagon and observed 
that ‘‘early users were easy to 
spot—one arm was longer than the other.’” 
His comparison of the new generation of 
portables to then President- and Vice Pres- 
ident-elect George Bush and Dan Quayle 
(‘One offers substantially improved 
memory, the other is incredibly light- 
weight’’) brought down the house. 

Howard’s all-time favorite Communi- 
qué: a 1987 help-wanted ad in a Texas 
newspaper seeking a Wang- and IBM-lit- 
erate accountant ‘‘with a strong sex back- 
ground . . . you'll be tested by our CPA 
sex specialist.’’ The word tax was inadver- 
tently replaced by sex. Close runner-up: 


PC Maganme The 
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INSIDE 


Executive editor and Communiqués author Bill Howard 
backstage with an early portable PC and peripheral. 


Zenith’s 1986 annual report, with a silver 
sticker hiding a back-cover misspelling of 
Zenith’s motto ‘The quality goes in before 
the name goes on.”* 

“*Since we make fun of everyone else, 
we're fair game, too,’’ Howard says. The 
most recent mea culpa recognized in Com- 
muniqués: the January 17, 1989, cover 
with a plaque reading ‘‘Fifth Annual 
Awards for Technichal Excellence.’ 

Tum to our cover story, however, and 
you'll find a subject that for many people is 
anything but funny: selecting and install- 
ing the do-it-yourself network. PC LAN 
Labs evaluates 11 LANs averaging $350 
per workstation for a 6-user network, and 
workgroup systems editor Frank J. 
Derfler, Jr., outlines the benefits and pit- 
falls of the low road to productive data 
sharing. —Paul B. Ross PC 
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These unretouched print 
samples show the superior 
print quality of QMS-PS 810 
aver printers using first- 
generation print engines. 
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~ ntroducing the PostScript laser printer 
. that blacks out at high speeds. 


The new QMS-PS’ 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript’, and the superior print know-how of 
QMS, an industry leader. 


Under the hood QMS ASAP™ (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
Asa result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want. And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it. 

Along with PostScript, the HP LaserJet +} 
Diablo’ 630 and HP-GL™ printer emulations 
are added for your non-PostScript software. 


The new , printer's new Canon’ The QMS-PS 810 laser printer is easy to 
Hive ¢é/ailute ET SX" print engine use, maintain, and comes with a one-year war- 
aust PS B10 eoterccolidiareiecn meKaDevalus available from Laser Connection 
inter prints fine detail dealers. Laser Connection is a sales and 
printer / better than previous- marketing subsidiary of QMS. For the dealer 


)1987 Laser Connection 





generation engines. 


nearest you call 1-800-523-2696 . 


\e LASGR F 
CONNECTION 


A QMS company 


The following are trademarks of their respective companies, QMS, QMS-PS, ASAT, 
Laser Connection of QMS. Inc. PostScript of Adobe Systems, Inc Canon, Canon 
SX of Canon, U.S.A, LaserJet +, HP-GL of Hewlett-Packard. Diablo of Xerox Carp. 
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SPREADSHEET 
ANALYSIS 

25 Shortcuts to the Power of 
Excel 

Douglas Cobb and Steven 
Cobb/ Conquer the leaming 
curve and harness the 
capabilities of Microsoft Excel 
with 25 productivity tips from 
the editors of PC Magazine’s 


COMPUTERS 

Tandy Takes the Plunge into 
Micro Channel 

Winn L. Roschi Tandy’s Micro 
Channel challenger is a high- 


| performance, high-cost 


machine. Is the 5000 MC’s 
Micro Channel compatibility 
worth the price bite? This 
intensive study of Tandy’s 
pioneer compares it with IBM's 
PS/2 Model 70 and offers a 
glimpse of what to expect from 
ALR, American Mitac, and 
Wells American............ 159 
Features Table.............. 160 
Performance Tests ......... 166 





ALTERNATE INPUT 
From Fax to Finish: 
Scanners Build a Better 


Tom Stanton/ Choosing an 
OCR or graphics desktop 
scanner that costs up to 
$15,000 means evaluating 
software as well as hardware. It 
also means asking how well the 
scanner performs desktop 
publishing, image storage and 
retrieval, spreadsheet 
scanning, and fax transmission. 
PC Labs cuts the guesswork by 
testing the speed, accuracy, and 
output quality of 21 models 
from companies like Canon, 
Microtek, and Xerox Imaging 


SYSIGMS cossss05ccovseveeeses 187 
Performance Tests ......... 200 





From hardware to quality output takes 
smart scanner software. Which 
scanners have it? Page 187. 
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Building Workgroup 
Solutions: Low-Cost LANs 
Frank J. Derfler, Jr./ 
Averaging $350 per user, low- 
cost LANs offer a happy 
medium between zero-slot 
LANs—teliable but 
slow—and high-end, non- 


EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 
this issue, plus a guide to 
utilities, programs, and tips in 
the Productivity section ... 404 


Cover Photography: 
David Arky 

Model Construction: 
Bruce Morozko 





, 





DOS-based systems. PC LAN 
Labs tests 11 systems that you 
can install yourself{—often 
without dedicated servers— 
and offers help in avoiding 
pitfalls along the way ........ 94 
Features Table.............. 106 


Performance Tests ......... 112 


















FIRST LOOKS 


Hands On: 

© Wolfram’s Mathematica 
brings mainframe mathematics 
power to the PC 

© Paradox 3.0 adds integrated 
presentation graphics and 
enhanced query by example 

© Tektronix Phaser breaks 
color PostScript price barrier 

© Caere OmniPage: great 
optical character recognition at 
a great price 

@ Intel Visual Edge adds gray 
scales and speed to the HP 
LaserJet Series II 

© Traveling Software’s 
ViewLink: The first of a new 
breed of hard disk organizer 

@ HP fights back with its own 
LaserJet supercartridge and 
font generator 

© CD-ROM Sourcedisc...... 33 


AFTER HOURS 


e MusicPrinter Plus prints and 
plays musical compositions 

« Micro Music Manager 
organizes your classical record 
collection 

e Bible Quest, WORDsearch: 
The Bible on your hard disk 

e World->File Ski smooths 
your ski vacation plans 

e Ultima V: The latest in the 
adventure games series .... 414 
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PRODUCTIVITY 


Colors on Your Laptop 
Michael J. Mefford/ Monochrome laptop screens can translate 
colors into different shades, but many of the resulting 


combinations are impossible to read. MONO.COM changes 
your screen to white on black and makes it legible 





Tear-Out Command Summary 








ENVIRONMENTS 

Paring Down the Standard 
Window 

Charles Petzold/ PM programs 
don’t all have to look and act 
alike. TIMELINE shows how 
to take a minimalist approach in 
replacing what would require a 
TSR in DOS................275 


POWER PROGRAMMING 
Managing Random Access 
Files 

Ray Duncan/ Random access 
files come in indexed and 
nonindexed flavors. Here’s a 
taste of the nonindexed variety, 
with programming examples in 
Cand assembler........ ao 291 





SPREADSHEET CLINIC 
Douglas Cobb and Steven 
Cobb/ Print column letters and 
row numbers in /-2-3; trap 
illegal filenames using {Open}; 
avoid the limitations of /-2-3’s 


Rick Bassett 


MusicPrinter Plus prints and plays your magnum opus, page 414. 





USER-TO-USER 

Neil J. Rubenking/ Determine 
whether a directory is 
nonexistent or only empty; list 
multiple filespecs by expanding 
DIR power; a batch file that 
accepts synonyms for 
command-line arguments . 311 


POWER USER 

Craig L. Stark/ Avoid 
bypassing error trapping in 
Clipper and FoxBASE; convert 
ASCTI database files to 
WordPerfect merge files .. 317 





LANGUAGES 

Robert L. Hummel/ Redefine 
the function keys in GW- 
BASIC; avoid a Turbo Pascal 
4.0 problem with conditional 
compiling; count words and 


PC TUTOR 

Robert L.Hummel/ Changing a 
program using DEBUG can be 
tricky; RECORDER lets you 
optimize RAMdisk usage; 

gain a more versatile 
AUTOEXEC.BAT file with a 
special batch utility ........ 337 





CONNECTIVITY CLINIC 
Frank J. Derfler, Jr./ Different 
computers can share the same 
language with TCP/IP software 
from the right companies; an 
easier way to send messages 
through NetBIOS .......... 345 
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VIEWPOENTS 


LETTERS TO 


PC ADVISOR 

Joe Despositol Pop-up 
software to change print 
modes; a hi-res paint program 
and VGA adapter ............ 27 





BILL MACHRONE 
Are Users Getting Left 





JOHN C. DVORAK 
Crazy Mistakes, Part 1 ....71 





JIM SEYMOUR 
A Guide to PIMs, Part 2...77 


WILLIAM F. ZACHMANN 
Music Is the Best............83 


STEPHEN MANES 
Learning from a Moving 
Experience.............2c00«- 91 
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We are unable to look up past stories, recommend products, or 
diagnose problems with your PC by phone. If you bought a product 
advertised in PC Magazine, are dissatisfied, and can't resolve the 
problem, write (do not call) Michael Gratzon, Advertising Depart- 
ment, at One Park Ave. Include copies of correspondence. 

PC Magazine is under no obligation to review unsolicited prod- 
ucts. All submissions accepted for publication become the property 
of PC Magazine. 


PC MAGNET 

PC MagNet, an on-line service, is a source for PC Magazine's utili- 
ties (both programs and source code), the PC Labs Benchmark Test 
programs, and an index of articles printed in the magazine. Callers 
can upload submissions to PC Magazine's Productivity section and 
join forums to discuss articles printed in PC Magazine with the au- 
thors and other readers. PC MagNet provides electronic mail and a 
gateway to CompuServe. For more information see the Productivity 
section or call (212) $03-5108. 


PERMISSIONS, REPRINTS 

Material in this publication may not be reproduced in any form with- 
oul permission. If you want to quote from an article or use PC Maga- 
zine’s logo in conjunction with an Editor's Choice designation, write 
Jean Lamensdorf, Licensing Director; for information on reprints, 
write Jennifer Locke: Ziff Davis Publishing Co., One Park Ave., 
New York, NY 10016. 


SUBSCRIPTION QUESTIONS 

If you want to subscribe to PC Magazine, if you have a question 
about your subscnption, or if you're moving, call or write: 

PC Magazine, P.O. Box $4093, Boulder, CO 80322; (303) 447- 
9330. A l-year subscription (22 issues) costs $44.97. Canada and 
foreign: add $37.00 per year. New subscriptions and address 
changes take 6 to 8 weeks to process. For back issues, write Felicia 
Hunter, Back Issues Department, PC Magazine, P.O. Box 5999, 
Cherry Hill, NJ 08034. Send $8 per issue (check or money order, $9 
outside the U.S.). 


Editorial and Business Office: One Park Ave., New York, NY 10016. 
Editorial (212) 503-5255, Advertising (212) 503-5 100. PC Magazine i is 


Publishing Co., 4 division of Ziff Communications Co, All rights re- 
served; reproduction in whole or in part without permission is prohibited. 
Independent Guide to IBM-Standard Personal Computing, PC Magazine, 
PC Mart, PC Labs, PC-Communiqués, PC Tutor, User-to-User, Power 
User, Power Programming, Spreadsheet 

Clinic, The PC Utilities, PC Lab Notes, PC WBPA 
Advisor, First Looks, PC Pipeline, PC MagNet. na 








Get out of the danger zone 
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with Oracle’s dBASE compiler 
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nnouncing 
ORACLE 
Quicksilver 
All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 


Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 


powerful extensions like windowing, graph- 


ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 


ORACLE database included 
ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Why wait until dBASE IV can 
talk to SQL Server? 

ABASE IV doesn't talk to SQL Server yet. 
When it finally does. it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you'll still be isolated 
from corporate data on minis and mainframes. 


Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data. 


No-risk Money Back Guarantee 


Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you'll receive ORACLE SQL*Tutor — our on- 
line SQL training program —absolutely free. 

Call 1-800-ORACLEI, ext. 4425 today. 

Or fill out and return the attached no-risk 
coupon now. 





_———— 


Dear Oracle... 
Oracle PC Direct * 20 Davis 
Drive » Belmont, California 94002 
1-800-ORACLE1, ext. 4425 ' 
Send me the following ORACLE products for 
2 PC.* Enclosed is my () check or 0) VISA 
MasterCard (1) AMEX credit card number and 
authorization for: 


$_________ ORACLE Quicksilver at $699 and 
ORACLE SQL¢Tutor free 

$_________ ORACLE SQL» Tutor ONLY for $199 

$____.___ Please add appropriate state sales tax 

$__________ Total enclosed/authorized. 
lunderstand Oracle will pay for ship- 
ping. and all prices validin U.S. only. 

NAME TME 

COMPANY 

STREET no PO boxes please) 

ary sare §=2P 

PHONE 

CREDIT CARO NO: CARO EXPIRATION OATE 


‘SIGNATURE TOOAY'S DATE PC MAGAZINE 


“REQUIREMENTS: ORACLE SQL*Tutor 256K PC and hard dish 

ORACLE Quicksiver To manage only BASE DBF fies and no ORACLE 
database, you need a640K PC To manage an ORACLE database on 8 remote 
computer you need 6 640K PC and optional networking software. To build on 
ORACLE database on your PC, you need a 286 o 386 PC with 640K plus: 
1MB of extended memory All configurations require hard disks and DOS 30+. 





Copyngnt © 1989 by Oracle Corporaton ORACLE is a ragrsterad 
trademark of Oracle Corporation. Also trademarks dBASE of Ashton- 


20 Dave Onve Belmont, CA 94002 ¢ World Headquarters 

(415) 598-8000 e ORACLE Canada (800) 387-4407 (except Quebec) © 
Quebec (514) 337-0755 e ORACLE Systems Australia 

61-2-959-5060 « ORACLE Europe 44-1-946 6911 © ORACLE Systems 
Hong Kong 852-5-266846 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 
inersatons! snes Macnee Otver compares martones own Call 1-800-ORACLE1, ext. 4425 today. 
Numetousirademarks TRBA 0 eee ee 
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Austin 286/20 Cache 

Standard Features: 

© 80286 Processor running © 20 MHz 

© Hi-Po Disk Caching Software 

¢ Shadow RAM Caching 

© 26 MHz Performance Rating (LandMark) 

¢ 1 MB of RAM on Board 

¢ GE 1 Year On-Site Service Contract 

© 40 MB 1:1 Fast Access Hard Drive 

© 14” VGA Color Monitor 

© VGA Analog Display Adapter 

¢ Amencan:Made MotherBoard 

¢ Small Footprint Chassis 

© Dual Floppy/Harddisk Controller 

© 3S" 1.44 MB or 5/4” 1.2 MB Floppy 
Disk Drive 

* Keytronics Enhanced 101 Keyboard 

2 Serial Ports & 1 Parallel Port 

© Clock with Battery Backup 

© 80287 Math Co-Processor Support 

© Users & Technical Reference Manual 

¢ Built-in Setup & Diagnostics Program 

¢ Fully DOS & OS/2 Compatible 


Complete VGA Color 40MB Sysiem 
as above 


$2695 


Austin 386/SX 

Standard Features: 

* True Intel 80386 SX Processor 

© 1 MB of 32 Bit RAM on Board 

© GE 1 Year On-Site Service Contract 

¢40 MB 1:1 Fast Access Hard Drive 

© Hi Po Disk Caching Software 

© 14° VGA Color Monitor 

© VGA Analog Display Adapter 

+ American: Made Motherboard 

© Small FootPnnt Chassis 

© Dual Floppy Harddisk Controller 

3.5" 1.44 MB or SM” 1.2 MB Floppy 
Disk Drive 

* Keytronics Enhanced 101 Keyboard 

¢ 2 Senal Ports & 1 Parallel Port 

¢ Clock with Battery Backup 

© 80387 Math Co-Processor Support 

¢ Users & Technical Reference Manual 

© Built-in Setup & Diagnosuics Program 

* Fully Un & OS/2 Compatible 


Complete VGA Color, 40MB System 
as above 


$2795” 


Deskdrve A Winner’ 
"How Can You Lose?” You Can't... 


Extremely High Performance! 

Memory Caching, Shadow RAM, 
Integrated I/O, and Fast Access 
Hard Drives make our systems 
scream along. . . But we don't stop 
there! All Austin computers include 
16 bit Video Adapters, the fastest 
available; 1:1 or ESDI Hard Drive 
Controllers to ensure the fastest ac- 
cess possible; and a Hard Drive 
Caching Program so good that PC 
Magazine voted it the best in its 
class for 1988! 

With the Fastest RAM, the Fast- 
est Video, and the Fastest Hard 


Drives, you get a system that simply 


can't be passed up! 


American Made Quality 

Austin Computers, including the 
motherboards, are made and as- 
sembled in the USA! The latest de- 
sign and manufacturing techniques 
allow us to offer the highest quality 
products at low prices! 


A World Class Support Program 
Featuring... 


GE Computer Service 


GE On-Site Service 

A Full One Year On-Site Service 
Contract from GE Computer Ser- 
vices is included with every 
Austin computer. Should 
your system fail, a GE 
technician will come to 
you and resolve the prob- 
lem. . . Usually within 
24 hours! Extended 
2nd—-5th year contracts 
are available. 


Unlimited Toll-Free Support 
If you require assistance for any 





reason, call our Toll Free 1-800 num- 


ber. Our highly trained support per- 
sonnel are available six days a week. 
30 Day Money Back Guarantee 
If you're not satisfied for any rea- 
son, just return your system within 







Austin 386/20 Cache 

Standard Features: 

© True Intel 80386 Double Sigma Pro- 
cessor running at 20 MHz 

* 64K Statc RAM Cache @ 35 Nano’s 

© Ht-Po Disk Cactung Software 

¢ 30 MHz Performance Rating (LandMark) 

* 14" VGA Color Monitor 

°VGA Analog Display Adapter 

¢ 80 MB 1:1 Fast Access Hard Drive 

© GE 1 Year On-Site Service Contract 

1 MB of 32 Bit RAM on Board Expands 
on 8 MB/32 Bit RAM on Board 

© 1-32 Bit, 6-16 Bit, 1-8 Bit Slots 

¢ Amencan-Made MotherBoard 

*S Bay DeskTop Chassis 

© Dual Floppy/Harddisk Controller 

3.5" 1.44 MB or 5%" 1.2 MB Floppy 
Disk Drive 

© Keytronics Enhanced 101 Keyboard 

© 2 Serial Ports & 1 Parallel Port 

© Clock with Battery Backup 

© 80387 Math Co-Processor Support 

© Users & Techrucal Reference Manual 

* Built-in Setup & Diagnostics Program 

¢ Fully Urox & 05/2 Compatible 


Complete VGA Color, 80MB System 
as above 


$3995” 


30 days for a full refund on the hard- 


ware price, 


Fully Loaded Systems 

We configure every Austin com- 
puter to include a Monitor, Video 
Adapter, Hard Drive, Floppy Drive, 
Keyboard, and a full array of 
1/O ports... 
If you desire a custom 


, configuration, or addi- 


sales personnel how you 
want it! 
Most orders are 
prepared for shipment 
within two days. 


Exceptional Pricing! 
Performance, Support, Quality, 
and Features that you demand, at 
prices you won't believe! 
No other system has it al]. . . 
DeskDrive one today! 


1BM. AT, OS/2, AND PS/2 ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE IBM CORPORATION. OTHER BRANDS AND PRODUCT NAMES ARE TRADE. 
M. OF THEIR RESPECTIVE 


R 
FAILS ON WARRANTY. CALL O! 


ie eee AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE CALL FOR 
IR WRITE. GE COMPUTER SERVICE, GE. AND THE GE LOGO ARE ALL TRADEMARKS OF THE 
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tional options, just tell our 


Austin 386/25 
HyperCache 


Standard Features: 
* True Intel 80386/25 Processor running at 
25 MHz 
© 128K Static RAM Cache @ 20 Nano's 
* Shadow RAM Caching (Bios Caching) 
© Hi-Po Disk Caching Software 
© 42 MHz Performance Ratmg (LandMark) 
© 14° VGA Color Monitor 
© VGA Analog Display Adapter 
© 80 MB 1:1 Fast Access Hard Drive 
© GE 1 Year On-Site Service Contract 
1 MB of 32 Bit RAM 
Expands to 16 MB/32 Bit RAM 
¢ 1-32 Bit High Speed Memory Slot 
2-32 Bit Intel Standard Slots and 
4-16 Bit slots (usable as 8 Bit) 
¢ Amencan-Made MotherBoard 
¢ 5 Bay DeskTop Chassis 
¢ Dual Floppy/Harddisk Controller 
¢ 3.5" 1.44 MB or 5%" 1.2 MB Floppy 
Thsk Drive 
¢ Keytronics Enhanced 101 Keyboard 
© 2 Sernal Ports & 1 Parallel Port 
¢ Clock with Battery Backup 
© 80387 & Weitek Math Co-Pro Support 
¢ Users & Technical Reference Manuat 
© Built-in Setup & Diagnostics Program 
Fully Unix & OS/2 Compatible 


Complele VGA Color, 80MB System 
aa above 


$5995 
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CALL AND ORDER TODAY! 
1-800-752-1577 


AUSTIN 


W) PCOMPUTER 
SYSTEMS 


MONDAY-FRIDAY. 8AM-7PM CENTRAL 
SATURDAY. 10AM-5SPM 
Fax (512) 454-1357 S@ aie) 
Overseas (512) 458-5106 
Tech. Support 1-800-752-4171 


‘7001 N. LAMAR - SUITE E-198 9 AUSTIN, TX 7E752 





hind the world’s 
le PC system. 


It’s so simple: a building 





operating systems, such 


block approach that makes as MS-DOS, OS/2, and 
upgrading our new com- Xenix. And it’s backed by 
puters a snap. Literally. It's the company that produces 
the PC design for the ’80s. more terminals than any- 
And the ’90’s. Because it one but IBM, with over one 
protects your PC investment million sold. 
against obsolescence. Wyse : The big idea behind 
calls it Modular Systems its this easy to upgrade the CPU—and boost SYStemWyse, above all, is 
Architecture” el aa to adapt more readily than 
We've incorporated all computing any other PC system to change. Because 


functions—including the heart of the 
computer, the CPU and its microproces- 
sor—on plug-in boards. So as your 
computing needs grow, you can upgrade 
our general purpose 8 megahertz model 
toa high performance 12.5 megahertz 
286 machine— or even a 16 megahertz 
386. When more powerful microproces- 
sors are available, you'll even be able to 
boost the performance of our top-of-the- 
line WYSEpc 386. 

Introducing SystemiWyse” Our new 
PCs are themselves building blocks. Of 
SystemWyse— a comprehensive system 
for creating solutions. They link effort- 
lessly with our terminals, monitors, and 
expansion boards in applications from 
desktop publishing and engi- 
neering workstations, to 
16-station multi-user 
systems. SystemWyse 
uses industry standard 


i 


a registered trademark of Wyse Technology SystemWyse, W YSEpc 386, and Modular 


we ms AROS are trademarks of Wyse Tegiciogy. ‘Other trademarks/owners: MS-DOS, 
gens Arh IBM, OS/2/International Business Machines. Screen: Boeing Graph. 


when survival belongs to the fittest, 
the only true survivors are those who 
remain fittest, longest. Please call 

for more 


information. -800-GET-WYSE 


The WYSEpe 














We make it better, or we just don't make it. 
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ORACLE has led a revolution in PC 
relational database technology. More 
power. More portability. More con- 
nectivity. More reasons 

than ever to make 

ORACLE your corporate 

t standard database. 

‘May 57,1088 


New tools with even 
more power. 
We're proud to announce our new- 


est release—Professional ORACLE Ver- 


sion 5.1B, Now you can run your appli- 
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 


more room for more powerful applica- 


tions. And those same applications run 


unmodified on almost all workstations, 


minicomputers and mainframes. 
Version 5.1B delivers a new level of 

power to your PC developers includ- 
ing the latest versions of: 

¢SQL*Forms® NEW! Enhanced 
4th-generation application develop- 
ment environment. 

#SQL*Menu® NEW! Flexible inter- 
face builder for defining complex 
menu systems. 


Sa 


eSQL*ReportWriter™ NEW! Non- 
procedural development and runtime 


powerhouse for producing any report. 


¢SQL*Plus® Oracle's ANSI-standard 
SQL query and administration tool. 

ePro#C™ The C-language pre- 
compiler and subroutine call inter- 
face to ORACLE. 


Learn SOL on us. 

Learn the language of the revolu- 
tion. Order Professional ORACLE 
today for $1299 and we'll include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that sells by itself for $199. 


Try ORACLE for $199. 

Our Trial Version is identical to 
Professional ORACLE, but can’t be 
used in networked configurations 
and allows a maximum user database 
size of 1 MB. It’s a powerful tool for 
prototyping your first ORACLE appli- 
cation. And its price can be applied 
to the purchase of full Professional 
ORACLE license. 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 
Call 1-800-ORACLE1, ext.4431 today. 


Copyright © 1989 by Oracle Corporation ORACLE, SUL-Forms, SOL‘Menu SQL<Plus and SOL«Report are regestered trademarks and Prost se 
‘SOL: ReportWriter are trademariss 01 Oracte Also trademarks MS of Microsof OS/2 of IBM 





More power to the people. 













Money-back guarantee. 
If you haven't tried ORACLE yet, 
now there's even more reason to join 
the SQL revolution. More tools. More 

power. If ORACLE 5.1B doesn’t 
revolutionize the way- you develop 
PC database applications, return it 
within 30 days for a full refund. 


Call 1-800-ORACLE! ext.4431, 
or an ORACLE Master¥VAR today. 


| Oracle Direct + 20 Davis Dr. « Belmont, CA 94002. | 
1-800-ORACLE1, ext. 4431 | 
Sings 30-day money-back guarantee eliminates any risk 

i pat please send me the software below. Enclosed is 

= UO check, or O VISA O MasterCard O AmEx credit 

card authorization Offer valid only in the LSA 

Please send [1] 5.25" High Density or () 3.5" disks, 

7 Professional ORACLE for MS-DOS with free 
ORACLE SQL*Tutor for $1299... 

1 Professional ORACLE for MS-DOS Tria! 
Version for $199 . 

CO Profesiond ORACLE for 0872 ' 





Professional ORACLE Requirements Wt-006—s0zeen03es 
| PC woh MS-DOS V3.4. tard dik, G40K8 of memory and BOOK 
Fagen! 2.SMR of enended memory recom 
mended (i ‘SOL Amportwirier) O82 —! 
Bonheur be me 2 “Report 
| ‘Writer ret. for OS./2 and 5 reptaced by SOL-Aaport® 
C2 Just send ORACLE SQL* Tutor for $199 
| ‘Minimum Aaquirements 2508 PC wth hard disk Color 
menor suggested 


| Subtotal , 
Please add appropriate “ a, 
Total enclosed/authorized (USA only)... 8 
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LETTERS TO 
PC MAGAZINE 


KEEPING OPINIONS IN LINE 
Get the opinions out of your technical fea- 
tures and keep them in the editorial col- 
umns where they belong. The latest exam- 
ple was Ray Duncan raising the “‘DOS Is 
Dead’’ vs. ‘‘DOS Forever’’ debate in 
Power Programming (PC Magazine, De- 
cember 27, 1988). I can’t believe your edi- 
tors let a page and a half of editorializing 
start off a column entitled ‘‘Parsing Com- 
mand Lines in OS/2.”" 

Monte Copeland 

West Palm Beach, Florida 


EDITING BY COMMITTEE 

If the ‘Editor’s Choice”’ is a collaborative 
Judgment (Letters, PC Magazine, Decem- 
ber 27, 1988) that is made by all the editors 
involved in a review, then might I suggest 


changing that to ‘‘Editors’ Choice” to bet- | 


ter reflect the plural nature of this decision. 
Mark L. Leavy 
Baltimore, Maryland 


ORGANIZING THE ORGANIZERS 

Kudos to you for a gallant effort at organiz- 
ing the information organizers (*‘Classi- 
fied Intelligence: Managing Personal In- 





formation,’’ PC Magazine, December 13, 
1988). The inclusion of a fifth category, 
Record Management, would have provid- 
ed your readers with a key additional crite- 


rion by which to judge the value of a PIM. 
We have found this feature to be among 
the most-often-mentioned reasons for 
choosing Info-XL. 

Gary J. Jose 

Valor Software 

San Jose, California 


Luisa Simone produced a beautiful review 
of Persoft’s /ZE (‘Classified Intelligence: 
Managing Personal Information’’), in 
which she expressed a wish for the pro- 
gram’s inclusion of the ‘‘lacking’’ file of 
all the keywords assigned to a textbase. I 
contacted Persoft to pose a similar request 
and was sent a copy of a small program 
called Showkeys that does precisely what 
Simone requires. 

Andrew Tearle 

Auckland, New Zealand 


KEEPING MANES ON TREK 
Stephen Manes’s column made it clear that 
we have been working on the wrong tech- 
nology, creating modems and faxes and 
video conferencing (‘‘Communications 
ERA? Be There or Be Square!’” PC Maga- 
zine, January 17, 1989). Obviously the 
next step is a Space Station Conference 
Center and “‘Beam me up, Scotty!”” 
Joan M. Lexau 
Otisville, New York 


POWER TODAY, GONE TOMORROW 
I was one of those uncomfortable souls 
who was thinking that perhaps PC Maga- 
zine was moving too fast, claiming that all 
the technology I use is passé. Bill 
Machrone did a superb job of reminding 
me how far we’ve come and how much of 
a ‘‘radical’’ I could be considered 
(‘‘Changing the Spec,’’ PC Magazine, 
January 17, 1988). 





Thanks for reminding all of us that 
somebody has got to be on the lookout for 
the new, exciting technologies that the so- 
called power users and ‘‘raving techno- 
maniacs”’ will be using as standard equip- 
ment next year. 

Michael D. Wade, Sr. 
Lexington, Kentucky 


LANs: DO WE NEED THE SPEED? 

What’s the big deal when these new 
superfast LANs are announced (“Building 
Workgroup Solutions: LAN Gateways, 





Part 1,’’ PC Magazine, November 29, 
1988)? Both 10- and 16MB LANs are 
great, but are there peripherals and buses 
that will support these speeds? And if I did 
want to use these fast LAN speeds, 
wouldn’t I have to change to faster (and 
more-expensive) PCs as well? 

Dennis Strtic 

Lewisberry, Pennsylvania 


IS YOUR PC ALEMON? 

I have been a service technician for years 
and 1 find Jack D. Flanders’s statement 
“computers being made today are so de- 
pendable that no buyer even considers reli- 
ability’’ to be ridiculous (Letters, PC Mag- 
azine, December 27, 1988). Reliability 
varies even among the “‘big name”’ manu- 
facturers. A great deal of junk is being sold 
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New Software for the PC 


4 Disks $1: | 


C= any 4 disks of these top Fil 
Crrvur for only $1 when you send for] 
tn 


subscription to Shareware Magazine- 
| the only magazine in America that tells you about | 
free software, low cost 
| software and software you 
won't find from any other 
source! 
You are not required to 
Ieuy anything else ever. 
| Money back guarantee if 
are st totally satisfied! 
|x select the disks you want an 
call our 800 number. 


i This Month's Speciais 
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4 Disks for $1 
S3iz add $l perdisk | 
Shalewore Magne s20 | 
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TOTAL 
Check  QVisa UMC 
Card No. 
Expires Signature 
Name 
Address 
By @]| PC-SIG Dept. 2056 
ties 1030-D East Duane Ave. 
ees) Sunnyvale, CA 94086 


Offer good for 4 disks only Expires May 30. 1989 
Valid in USA Only. Deater inquiries invited. 


To Order Call 800-245-6717 


Ask for operalor 2056 or send a copy of this ad with order 
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8 LETTERS 


out there, and the computer consumers 
should be just as careful as they are when 
buying any other product. 
Derrick Brasslett 
Manchester, New Hampshire 


THE RIGHT TOOL FOR THE JOB 
As I continue to read PC Magazine, I seea 
pattern of advice in which technology is 
the sole basis for recommendations that 
appear to be increas- 
ingly out of context. 
In his 80286 re- 
view (“‘The 80286: 
Unsafe at Higher 
Speeds?’’ PC Mag- 
azine, December 
27, 1988) Edward 
Mendelson con- 
cluded the article = 
with a recommendation to tay 386-based 
computers. 80286 technology has a place, 
along with all the other technologies. The 
crucial issue is to select the most suitable 
system to match a variety of factors such as 
application, price, and performance. 
Brian P. Murphy 
St. Paul, Minnesota 





Rather than a PS/2 and OS/2, why not rec- 
ommend any 286, DESQview, Version 
2.2, and an All Chargecard (‘‘The 80286: 
Unsafe at Higher Speeds?’’)? There is no 
performance penalty, all of one’s present 
software is compatible, and the upgrade 
cost is minimal. This combination of hard- 
ware and software has made a dramatic 
impact on my equipment, eliminating any 
thought of upgrading to a 386 in the fore- 
seeable future. 

D. W. Beistel 

Rolla, Maryland 


In your review of 286 machines, a 386 ma- 
chine was awarded the Editor’s Choice 
(‘The 80286: Unsafe at Higher 
Speeds?’’). Apparently, no consideration 
was given to the following combination: 
buy a 16-MHz 286 motherboard for about 
$500 to replace an 8- or 10-MHz AT-clone 
motherboard. Then wait for the 80386SX 
CPU replacement kit (approximately an- 
other $500). In addition, replace the 
RAM. 

While the above setup will not provide 
the high speed of the 25-MHz 80386, it 
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will supply additional speed in a much 
cheaper context and will provide the 80386 
virtual machine and memory-mapping fa- 


cilities via the 386SX. 
Tom Miller 
Reston, Virginia 
LANs ARE GOOD FOR BUSINESS 


Doesn’t John C. Dvorak realize that net- 
works are good for some things (‘“The Ag- 
ony of Networks,’’ PC Magazine, Decem- 
ber 13, 1988)? For instance: consultant 
convinces client to install network; consul- 
tant buys ATs, terminals, and software; 
consultant leaves town. Result: I] have a 
new client for 20 percent more than my 
normal rate. 
C’mon John, these guys are creating a 
great ‘‘clean up the mess”’ job market! 
Michael Raz 
Albuquerque, New Mexico 


RIGHT LANGUAGE, WRONG ERA 

Lahey FORTRAN? Language product of 
the year (‘Fifth Annual Awards for Tech- 
nical Excellence,’ PC Magazine, January 
17, 1988)? In an era of object-oriented, 
windowed environments, Unix, OS/2, and 
the like, you give your award to a language 
that doesn’t have the good grace to quietly 
die its well-deserved and long-overdue 





Bp Why give your tech 
excellence award to a 
language that doesn’t 
have the good grace to 
die a long-overdue death? 


death? You almost got there with Turbo 
ASM and Zortech C++. But FOR- 
TRAN? 

Brook Monroe 

Durham, North Carolina 


ALL OUR REPS ARE BUSY... 

1 wish PC Magazine would test technical 
support as thoroughly as the software. I 
have found great variation in support, and 
price and popularity are no indication. 


PC MAREN E 


CompuStar: PS/2 and PC/AT Compatibility. 


Ask any computer expert about 
what type of system you should buy 7 










nowadays and you'll likely get a 
“‘pass the bus” response. Something 
like — “Well, uh, the PC/AT* bus Fy 
is your best buy but, then again, the = / 
new PS/2* bus may become the 
next industry standard.” Great ad- 
vice, right? If trying to decide on a 
microprocessor weren’t tough = 
enough, now you're expected to 
Pick a bus, too. 





The all new CompuStar from — 
Wells American not only lets you 
imerchange microprocessors, you iil 
can also mix and match buses — a 
PCIAT bus, a PS/2 bus or... .both. III 
As your computing needs change, , 
simply snap in a new processor 
or add an extra bus. You'll 
never again have to worry about buying 
the wrong computer system! 


TEMS IN ONE. 
WED 2 


The CompuStar can be ora with any of iar 
ts — an 8086, an 80286, an 80386SX, or 

an 80386, The processor and up to 16 megabytes of user 
memory have all been combined, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 
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No, we're not. In fact, it may well 
be the most practical microcomputer 
innovation ever. Say you've selected an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
: problem! Snap in a PS/2 Bus and 
| Adapter Module and you can use both 
|, buses in the same system. Likewise, 
|. if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 

tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a ‘‘split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you'll have peace of mind knowing 
your investment in a CompuStar will be protected. 







The CompuSuar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 


A NEW IDEA FROM AN OLD COMPANY. 


The CompuStar® Multi Processor, Convertible Bus™ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we've been making microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar’s service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 


FINALLY, AF! LE 


Think all this technology sounds expemivel It’s not. 
CompuStar 20MHz 80286 systems start as low as $1995t. 
There are also inexpensive 8086 and powerhouse 25MHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op- 
tions including 
a one gigabyte 
erasable opti- 
cal disk. You - 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself. 
Just unlock the 
front panel and literally ‘‘snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won't mention any 
names) threatens you with “missing the bus,” most simply 
Pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell “em you know where the bus stops. 


<$ Wells American 


Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 - 803/796-7800 
TWX510-601-2645 » FAX 803/796-7029 





IRDABLE TECHNOLOGY. 





“Personal Computer AT AT and PS/2 are trademarks of International Business Machines Corporation *Photographs depict optional equipment A complete pnce list ts evailable upon request 
CompuSter 80286 system ($1995) includes an AT Bus Module builtin VGAVEGA display adapter one diskette drive with controller two seriel/one parellelione mouse port keyboard and 220 watt power supply 
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Hardware, Software, Any- 


Software 

Word Processing/ 
Desktop Publishing 
Ami’ 

Lotus Manuscript 
Microsoft Word 
Multimate Advantaga II 
Office Writar/Spellar 
Pagamaker 3.0 
PFS:Professional Writa 


$119 


Publisher's Type Foundry $249 
$159 


SPF/PC 
Sprint $129 
Vantura Publisher $469 
WordParfect 5.0 $229 
Wordstar Pro 5.0 $249 
Wordstar 2000+ 3.0 $259 
Xywrite Hl Plua $219 
Database Systema 
Clipper $449 
DBase IV $479 
DBase IV Devel.Edition $799 
Dataease 4.0 $449 
DataPerfect $309 
Foxbase Plua $189 
Paradox 2 $479 
PFS:Professional File $179 
R Base for DOS $469 
Spreadsheets/ 
Integrated Packages 
Allways $ 89 
Lotus 1-2-3 $309 
Lotus Aganda $269 
Lotus Hal $ 99 
Lucid 3-D $79 
Microsoft Excel $259 
Microsoft Works $109 
Q8A $209 
Quattro $149 
Smart System $449 
Supercale 5 $329 
Lotus Symphony $459 
Communications 
Carbon Copy + $119 
Crosstalk XVI $ 99 
Crosstalk MK4 $125 
Procomm Plus $ 59 
Ralay Gold $169 
Smartarm(Parsoft) call 
Smartcom II! $149 
Statistics 
CSS 2.1 with graphics $369 
SPSS/PC+ $675 
Statgrephics 3.0 $569 
Systat 4.0/w/ 

Sygreph $519/679 
Desktop Environments 
MS Windows 286 y a 
Sidekick Plus 


Celebrating | 6 Years of Service 


1-800-221-1260 () 


Graphics 

Design CAD $159 
Diagraph $259 
Lotus Freelance Plus $329 
Gam/3 Presantation $289 
Genaric CADD Ill $139 
Graph Plus $319 
Mastar Graphics $299 
Microgrsfx Designar $449 
Harvard Graphics $279 
MS Chart $269 
PC Paintbrush Plus $79 
Picture Parfect $199 
Publiahars Paintbrush a 
Project Management 
Adv.Proj.Mgr. Wkbench $819 
Harvard Total P.M.1I $429 
Microsoft Project 4.0 $329 
Suparproject Expert $449 
Timalina 3.0 $389 
Languages/Utilities 

Fastback Plus $105 
Norton Advanced $ 79 
Microsoft C $299 
Mace Utilities $ 65 
MS Fortran 4.0 $299 
Quick Basic/Quick C $ 69 
Turbo Basic $ 65 
Turbo Pascal 5.0/ 

Turbo C $ 99 
Turbo Pascal Prof/C Prof $169 
Vaccina (anti-virus) $ 99 
Accounting 
DacEasy $ 69 
Great Plains $499 
Paachtree Complata lil $159 









also receive prompt attantion. 


pie! 
(6 (0 fled 






Customar service hours: 9am - 5PM EST Mon.-Fri 


In New York State and Int'l. Call (718) 438-6057 ” 


FREE SHIPPING onatt orders over $1000, credit card and prepaid orders 


Hardware* 


Computers 

AST Premium 286-080 

Samsung S550 40MB 
w/EGA card 

Toshiba T1600 laptop 


Multifunction Boards 


AST 6 Pak Plus (64k) 
Advantage 286 (512k) 
Rampaga + 286 (512k) 
Rampage +/MC (512k) 
Inboard 386AT 
Inboard 386PC 

Intel AbovaBoard Plus 


Dlaplay Boards 

AST VGA 

AST VGA Plus 

ATI EGA Wondar x 800 
Paradisa VGA Plus 


Modema 

Hayes 1200/1200B 
Hayes 2400/2400B 
Intal 2400B/2 (PS/2) 
Practical 1200 Intarnal 
US Robotics 2400B 
Vantal 2400/2400B 
Vantal 2400/2 (PS/2) 


Networking 

Arcnet Board SMC 

Novell Adv.Natware 286 
2.12 

Novall ELS Leval | 

Tops for DOS 


ey, TTENTION CORPORATE BUYERS: 


(PED DTS) FACSIMILE ORDER SYSTEM 
(718) 438-2315 or (718) 972-8346 
MY Your Corporate Purchase Order 1s guaranteed priority hand- 


ling when you “fax” it in via our exclusive SOFTLINE FAXPE- 
DITE service inquires, RFP's and other communications will 


A TTEN UL TON INTERNATIONAL BUYERS: 
“ GLOBAL OROER SYSTEM 
627-30170 or 910-240-3918 
4f- “in < lines (718) 438-2315 or 972-8346 
SOFTLINE TELXPEDITE insures prompt response for all your 
orders and inquiries. Paymenta may be made by bank check, 
wira transfar, Mastercard or Visa. Goods are shipped via Air 


Mai! (recommended for small orders) or Air Frieght Add treight 
coata to prepayment, or gooda are shipped freight collect. 






$1475 


$1750 
$3750 


$ 129 
$ 375 
$ 519 
$ 519 
$1129 
$ 775 
$ 439 


$ 149 


$1950 
$ 450 
$ 119 



















Emulation Boards 
AST 5251-11+ $ 575 
IRMA Il PCA/MCA $ 725 
Monttors 
Amdak 410A $ 149 
AST EGA Diaplay $ 489 
AST VGA Display $ 489 
NEC Multisyne I! $ 629 
Princaton HX-12 + $ 439 
Samsung Color $ 239 
Samsung Monochroma $ 89 
Printers/Plotters 
Epson FX-1050 $ 529 
Epson LQ-500 $ 379 
Epson LQ-1050 $ 629 
Epson LQ-2550 $1050 
H-P 7475A Plottar $1475 
H-P Deskjat $ 750 
H-P Laserjet II $1795 
Okidata 320 $ 375 
Okidata 321 $ 519 
Okidata 393 $1050 
Panasonic 1080i $ 199 
Panasonic 1091i $ 229 
Panasonic 1124 $ 339 
Toshiba printars call 
Mass Storage/Backup 
Bernoulli || Dual $1750 
Irwin Tape drives call 
Mountain 40MB 

Int. Tapa $ 389 
Plus Hardcard 20 $ 525 
Plus Hardcard 40 $ 669 
Seagate ST251-1 $ 469 
Seagata ST225 w/int. $ 289 
Seagate ST238 w/int. $ 319 
Sysgan Bridga w/int. $ 
Input Devices 
Completa Hand 

Scanner $ 169 
Kaytronics KB101 

kaybrd $ 99 
Logitech Hi-Rez Mouse $ 99 
Logitech ScanMan $ 199 
Microsoft Mouse $ 109 
PC Mousa w/Paint $ 99 
Accessories 
Curtis Ruby $ 59 
Datashield S-100 $ 69 
isobar 4-4 $ 49 
Logical Connection 

(256k) $ 499 
Masterpiece Plus $ 125 
256k Ram set call 
8087 math chip $ 119 
80287-8/80287-10  $259/299 


80387-16/80387-20 $459/519 
*Cail for shipping cost 


Brooklyn, NY 11219 
TELEX: 627-30170 or 910-240-3918 
FAX: (718) 438-2315 
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winners at super low prices! 


_XYWRITE III + PARADOX  FOXBASE VENTURA 
= a PLUS PUBLISHER 
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FREE TEE? 
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HARVARD 
GRAPHICS 





Ask for one of these great PC MAGAZINE 


20 Meg- $525 


i shirts when you place ye ae eae 
A $10 value, ir s FRE 
40 ) Meg - $669 order of $500 or more, while sopokee last! 


FAX: (718) 436-2315 
TERMS. Alt piMscddl che) iot authorization « 20% restocking tee en * PO's accepted fram qualified arganizations * Visa edit reard ad I+ COO. Cash Meney ord! or bank check only - eee, F order 
Prepaid company or personal check - allow 2 weeks to clear + Enpome ¥ ia UPS surface rFoad $5 00 per tem, UPS Blue acid $12 lem - All prices subject fo change. call for current prices « Int'l - freight 


50,000 illustrators agree, 
Micrografx Designer 
is the graphics software 
of choice. 





They’re in good company. 


PC Magazine’s Technical Excellence Award: 
Best Graphic Software of the Year, 1988 


Whether you're into desktop publishing, graphic 
design, presentation graphics, or technical illustration, 
Micrografx Designer is the illustration software package 
for you. See what you’ve been missing. For omer 29 
a self-running demo, call 800/272-3729. 


Ni MICROGRAFX 


1303 Arapaho + Richardson, TX 75081 + 214/234-1769 + 800/272-3729 
Surrey House + 34 Eden Street + Kingston + KT! 1ER + UK + 01-547 1638 
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I recommend buying software only on a 
return-privilege basis. Test the support 
early in the evaluation. If the support is 
poor, return the software and get some- 
thing else. Then, write to the president of 
the company and relate the details. 

Kenneth L. Kayser 
Milwaukee, Wisconsin 


DVORAK IS GOOD READING 
Albert E. Capito obviously knows nothing 
about exceptional computer journalism 
(Letters, PC Magazine, December 27, 
1988). John C. Dvorak is one of the best 
journalists I have ever had the pleasure of 
reading. 
Brian A. White 
Wichita, Kansas 


AND ON THE COVER, YET 
I reely liked yore cover award fore 
tecknickel exalence (PC Magazine, Janu- 
ary 17, 1989), an i speshully liked the way 
you spelt technichal. Could you guise tel 
me the naim of yore spel-chekker, so i can 
yuze it in my klasses? Thanx allot. 

Dean Galitsis 

Assistant Principal 

L.1.C. High School 

Long Island City, New York 


TEA’D OFF 
John Dickinson complained that the high 
price of IBM’s PS/2 Model 70-A21 was 
enough to buy “‘all the tea in China’’(‘‘The 
Best of 1988,’’ PC Magazine, January 17, 
1989). Does Dickinson realize that quality 
tea can be sold for as much as $1,000 for 
16 grams in China? A more correct meta- 
phor would have been, “‘The A21 is worth 
its weight in tea.”’ I bet Dickinson is a 
heavy coffee drinker who has never been 
to China. 

Jim Chiu 

Irvine, California 


PC Labs director John Dickinson replies: 1 
drink my coffee black. Tea’s good only for 
brewing strong metaphors to describe the 
best damned desktop 386 on the market. 


NOT EXCELLENT ENOUGH 

I enjoyed your awards for technical excel- 
lence, but I did not understand your choice 
of ProComm Plus as a finalist in the appli- 
cation software category. 


I feel that Telix, Version 3.11, is a far 
superior product, with its 12 protocols and 
SALT, the very powerful, built-in script 
language. 

Richard F, Eckert 
Portland, Oregon 


DENNIS RITCHIE: A GOOD CHOICE 
I want to congratulate PC Magazine on its 
choice of Dennis Ritchie as the recipient of 
the Lifetime Achievement Award for 
Technical Excellence. This choice exhib- 
its the true colors of PC Magazine by dem- 
onstrating that it is involved in the entire 
spectrum of computing. 

Bruce Cohen 

Staten Island, New York 





CORRECTIONS/AMPLIFICATIONS 


The ENVELOPE.COM program (Utili- 
ties, PC Magazine, December 27, 1988) 
failed to pop up on some computers. A 
new version, ENVELOPE 1.1, correcting 
this problem, is available on PC MagNet. 


The CONFIG.CTL program (Utilities, PC 
Magazine, November 29, 1988) did not 
handle text strings correctly on some ver- 
sions of DOS. A new version of 
CONFIG.CTL, Version 1.1, corrects this 
problem end is also available for 
downloading from PC MagNet. 


The correct address for Guy Gallo, the au- 
thor of the LaserJet 4.4 program (‘‘Print- 
ing the Perfect Envelope,’’ PC Magazine, 
December 13, 1988), is 219 E. 69th St., 
New York, NY 10021. 


KJ Software is now KJ Inc. Its phone num- 
ber is (602) 951-3995 (After Hours, PC 
Magazine, September 27, 1988). 


The new Intel 80386SX processor runs at 
16 MHz, not 12 (‘Take It or Leave It: Por- 
tables with Desktop Power,” PC Maga- 
zine, October 11, 1988). 


HOW TO WRITE TO PC MAGAZINE 
Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Productivity sec- 
tion for access information). 

All letters become the property of PC 


Magazine and are subject toediting. [2 ' 
PC MAGAZINE @© MARCH 28,1989 
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They’re All 
The Same. 
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Thanks to 
SOFTWARE 
BRIDGE. 


Software Bridge converts documents 
from one word processing program to 
enother. Converted documents keep the 
look end feei of one created on the target 
word processor—with tabs, indents, 
bold, underline, columns, fonts, foot- 
notes, headers, footers and more— 
everything intact for immediate editing or 
printing. Software Bridge is the finest 
conversion software on the market 
today. 






Converts Directly 
Between: 


WordPeriect Microsoft Word DispiayWrita 
WordSter  WordStar 2000 2,3, & 4 


Sprint Wang PC Volkswriter 3 
WordMarc Samna CEOWnta 
OEC/OX OCA/RFT OCA/FFT 


Navy OIF MuttiMate ASCIi* 
















Critic’s Choice 


“4. @ runaway winner ...” 
—Eultors of PC Magazine 


“se The that 


solution works 
best for me...” Michaet Miller, 
infoworld 


Ene Sandbar dinars New Wr tines aden 


Software Bridge— $149, PC DOS Version. 
30-Day Money Sack Guarantee. 


Also available for VAX VMS, UNIX, and 
XENIX. 





See your dealer or 
call Toll-Free to order 


1-800-333-1395 


Systems Competibility Corp. 
401 N. Wabash, Suite 600 
Chicago, IL 60611 
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THE POWER IS UP 
THE PRICE IS DOWN! 


one we Syne wi with 1,.2MB 5.25” 

Rabeerotee & Tested IBM® AT 

Compatible, MS-DOS®, OS/2® 
- &U “ So gi 


— 


eres! 
“Ham base" _| $2049] $0096] $3248 $3545 


STANDARD FEATURES @ 80287 AND 80387 SOCKETS = WissomB(17ms) 








watiee 0 iMe 200 WATT POWER SUPPLY |£S2ttstinadene $9794) $9849159008}s4288 
M2 SERIAL, 1 PARALLELAND 5 DEVICE BAYS, 3 EXPOSED 

= al ee 1 GAME PORT m 101 KEY ENHANCEO 
m8 EXPANSION SLOTS KEYBOARD 

mice 0s m QUAL FLOPPY/HARO ORIVE m SWAN SETUP ANO UTILITIES 

m IMB EXPANOABLE TO 16MB CONTROLL OISKETTE 

: m CLOCK =ieiian WITH 
m SHADOW RAM FOR SPEEO BATTERY BACKUP Bi -800-468-9044 





101 key Enhanced Keyboard 





XT & AT compatible ..u. POD 
' Switchable 84 key Keyboard 
aoe conse B Hercules* to CGA ™ 40MB formatted storage XT & AT compatible... 599 
B Tone and Pulse @ Parallel Port secccccces $69 @ QIC-40 Operating Std. 
Include PC Talk Il! Software EGA @ Network compatible 


"2400 bd internal ..$129 EGACGATTL ALL SWAN 
1200 bd internal ....$69 mParciial Port ecsecese $149 ee or AT $299 PRODUCTS 
2400 bdiexternaleSI49N VGA en An, oe CARRY A 


VGA | 
40MB XT or AT FULL 1 YEAR WARRANTY 
@ 256K Video RAM 
1200 bd Sadhu 7 VGA Modes +.-.$249 External ....-..--.$399 | ONPARTS AND LABOR. 





LOVE ENN orLEAVE'EM! 


30 DAY MONEY BACK GUARANTEE 
It's obvious our prices are lovable. But we make 
this guarantee because we know you'll also love our... 


_ » Quality Products 
Toll Free Technical Support 
Toll Free Customer Service 
_¢ Same Day Shipping 
«1 Yr. Warranty on Parts & Labor 


' cau. rou ree I~ eee 9044 


@ ibe) EEE ees 


BiiLes i 








‘ oe ome ¢, f af 
$549 = not included $999 =: not included S 1099 == not included $2499 =: not included 
Base S; th Base System with 1 2MB Drive, Base System with 1 2M ° 
Aateratladl bs Torecibe & yo Cn atte Asombled & Tested IBME AT Compantie Assented L Teenie “‘Companble nee ee 

aaEoGRONS WEARS. ENR) MS-DOS® 0826 Companble Assembled & Tested 1BM* AT Compatible 
MS-DOS, OS/2" & UNIX® Compatbie 





Cas 
[astm or. a = Somes 
Hard Orvew same (40rne} $1719] $1948) 
[HERS sols sna 


Ly 
1 incluces revs HO Fp De mine Peaeinn 12" to 14" Flat Soren, add $49 MS-DOS @ 4 repnared vedere of Mcroscti Copormion 


Standard Features | xT10 | 286/10 | 28612 | 386/16 | 386/200 
NOW AVAILABLE! (coy [ome eas | eos | es [rag] f,0t: No echo on Deoe,vn 
On-Site Service trom [Speed (Mar | vos | as [vos | zo] nee MOC, ow crocus 


Phoenix | Phoenix | Phoenix | Phoenix | Phoenix | orders accepted with no COD feo m@ We 





XT AT ond O52 arn ngetersd vederadea 
ineermacona Guanes Machrws 





; isure your order at no extre cost to you 

Sorbus" Norton SI Rating v 4.0 21 E ; 22.0 a Silat 9 
Lit i i a) Cal) tor shipping charges on Exprese Au, 
A Bell Atiantic Company Standard Memo! APO, FPO, AK, Hi and all foreign orders 


Call for Detalls Shadow BIOS SSS Mail Orders: We accept money orders, cart- 


EDUCATIONAL : 


|Memory Upgrades —__ woeks tor personal and company checks to 
Clear M Detective items replaced of repaired 
& CORPORATE 
ACCOUNTS 








Expansion Slots: 32-bit co atous discration lB PAdeltvenes add6% sates 
Expansion Slots: 16-bit 1] itircrerteme suestacerge we 
quatfied Educational & lac 


Expansion Slots: 8-bit 
Dual HD/ED Controller Sol | vos | ves | vor 








SD GEER OLA IER a = Visa \anmwcons SS 
ee i aaa ne Sari Ports Set el a el ed 
See ea OPEN: 8:00 AM - 11:00 PM Mon-Fn 
& Corporate Sales Department [Power Supply | sow] coow _| 10:00 AM - 8:00 PM Sat 
Call: 1-800-468-9044 ae] [ etree 12:00 PM - 8:00 PM Sun 
FAX: 814-237-4450 [Al come with Clock Calendar w/Battery Backup ond ites Disk | Tussey Computer Products 
: xTio_| 286/10 _[ 286/12 | 386/16 | 386/200 | 3075 Research Dr. 
13.5" Floppy Drive ___[_opbonas_| optional_| optonai_| Yourchace | Yourchoce | State College, PA 16801 





We cooperate with Federal Authonties 
to prosecute credit card frauds 


INTERNATIONAL CALL 614-234-2236 TUSSEY COMPUTER i-¥ To} elel on oy 


FAX: 814-237-4450 


SePMCE 
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The Diconix 150 printer. Completes 
The silent partner 





most any system. Quietly. 
that fits in a briefcase. 





i<-) EASTMAN KODAK COMPANY 
State Street 
- Bashers Ne York 14650 
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Lotus-like menus. 

Taine Lig elanilicn ook: ee dae posing 
ing face, which makes it days, hours, minutes... any 
easter to learn... .and easter way that helps you clearly see 
to work with. \ the timing of your project. 


Time Line’s flexible 
outline structure puts 
youn control. Collapse the 


big picture. "Orexpanda 7 = — ~ It’s 
4 ; mi ciel ’s easy tosee progress, 
section to focus on details, Stas (Otag) dete. dee Per fb ak 2 Jos jas tar indicated by the broken portion 
acs of the task bar. 
= cuir: 
Four filters make itcasy mo. 


fo view selected information, 


such as “Joe's critical tasks." Changes are automatically 





reflected throughout your schedule. 
You get the power to quickly find and 
- fee L aaie before they become 
For easy reference, the ~ 
status column flags tasks 
that need special attention— 
like critical tasks or resource 
conflicts. 
~ 
Customize your Gantt 
- with up to 16 data ese 
Your project's end date See the impact of any changes from 60 options. That way, 
always shows on-screen. So, you make immediately in the resource ome 
whenever you make a change, pram This, and Time Line's you work. Perfectly. 
you'll mmediately know Undo! Redo feature make playing 
how it affects the end result. “what-if” an exact science. 










* 


You can’t manage what you can’t see. That's why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
aspect of the > (Th, crea atts ton Exactly when youneedit. 


* 





Great Gantts. Just one reason Time Line is used by 48 of the = 

S ZB EPG Fortune 50. Andis rated #1, review after review. * Call for a free = 
us =" demo disk today. You'll see how Time Line Gantts your every wish. = 
messi Pewee solo FREE DEMO DISK, CALL (800) 228-4122 Ext. 565P* =} 
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PC ADVISOR 


Changing print modes with pop-up software, locating a high-resolution paint program and 
800 by 600 VGA adapter that displays 256 colors, and extending your keyboard cable. 


POP-UP PRINT MODES 
I want to change the configuration (switch 
to compressed mode from normal mode) 
of my printer with the help of a TSR pro- 
gram. Is there one to suit my needs? 
Pierre Tocci 
Montreal, Quebec 
Canada 


There are many public-domain and 
shareware programs that will do exactly 
what you want, especially if you have an 
Epson FX series or compatible printer. In 
fact, one of the PC Magazine utilities, 
SETUP.COM, is a pop-up program that 
will let you change print modes for Epson 
RX and FX series printers. SETUP.COM 
first appeared in the June 24, 1986, issue 
and is now available in the utilities section 
of PC MagNet. (Information about joining 
MagNet appears in the Productivity sec- 
tion of this issue.) 

SETUP.COM can be modified to work 
with other printers too, but you will have to 
know the other printers’ control codes. Di- 
rections on how to do this are located in 
the PC Magazine utilities file that is named 
MANUAL, 

Some public-domain and shareware 
programs that can be used to change print- 
er codes for Epson FX series printers are: 
Epshell, Epsonset, Nuepsn, and Rod-FX. 
The easiest way to get a program is to 
download it froma bulletin board. Distrib- 
utors, who advertise copies of these pro- 
grams for from $3 to $6, are another 
source. 

A commercial program that will let you 
change a modes for a variety of dot ma- 


trix and laser printers and do various other 
printer-related jobs is Printer Genius from 
NOR Software (527 Third Ave., #150, 
New York, NY 10016; (212) 213-9118). 
Suggested retail price is $89. 


HIGH-RESOLUTION PAINTER 
Is there a ‘‘capture-and-paint’’ program, 
like PC Paint Plus, for resolution higher 
than EGA? 
Terry G. Meyer 
Troy, Michigan 


A good choice of a high-resolution paint 
program is Publisher’s Paintbrush (a Best 
of 1987 product) from Z-Soft (450 Frank- 
lin Rd., Marietta, GA 30067; (404) 428- 
0008). It supports extended VGA (800 by 
600 with 256 colors) as well as 8514/A 
(1,024 by 768 with 256 colors). It also pro- 
vides support for several popular scan- 
ners. Suggested retail price is $285. 

Keep in mind that you will have to use 





= You'll need the proper 
hardware to keep pace 
with Publisher’ s Paint- 
brush; for starters, it 
requires 1.5MB of 
expanded memory. 
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the proper hardware to keep pace with this 
Software. For starters, Publisher’s Paint- 
brush requires 1. 5MB of expanded memo- 
ry. Then you'll need either an extended 
VGA or 8514/A graphics adapter and a 
high-resolution monitor. 

If you need any help in choosing equip- 
ment, you’ Il find reviews of expanded 
memory cards in the October 11, 1988, is- 
sue of PC Magazine, VGA adapters in the 
July 1988 issue, 8514 monitors in the Feb- 
ruary 14, 1988, issue, and multiscan mon- 
itors in. an upcoming issue. 


TOO SHORT FOR COMFORT 

Is there any easy way for me to add an ex- 

tension cable to a keyboard? I want to set 

my computer on the floor at a location that 

stretches the present keyboard cable. 
Clyde T. Eisenbeis 
Oakdale, Minnesota 


What you need is a keyboard extender ca- 
ble. This cable, which is more than 3 feet 
long, attaches to your current cable and 
then to the computer. The cable is avail- 
able from many mail-order outlets and 
might even be sold in your local computer 
store. Jade Computer (4901 W. Rosecrans 
Ave., Box 5046, Hawthorne, CA 90251; 
(800) 421-5500) lists a keyboard extender 
for $12. 

If you also need a monitor and power 
cord extender, you can get the complete set 
of three extenders from Global Computer 
Supplies (45 S. Service Rd., Plainview, NY 
11803; (516) 752-2299). The set for the 
PC sells for $49.95, and the set for the 
PS/2 sells for $54.95. 


800 BY 600 VIDEO IN 256 COLORS 
Iam looking for a video board that can dis- 
play 800 by 600 pixels with 256 colors at 
the same time on my multiscan monitor. 
The 256 colors should be from a palette of 
256K (262,144) colors. 
Patrick Lanz 
Lausanne, Switzerland 


Of the nine VGA adapters that were re- 
viewed in the July 1988 issue of PC Maga- 
zine, only one is capable of displaying 800 
by 600 pixels with 256 colors from a pal- 
ette of 256K. 

The board that can do this is the Design- 
er VGA from Orchid Technology (45365 
N., Port Loop West, Fremont, CA 94538; 
(415) 683-0300). However, the Designer 
VGA is not strictly VGA hardware compat- 
ible (although it is register-level compati- 
ble). The 6-inch card lacks a VGA-style 
Video Feature Connector—or any expan- 
sion connector at all. However, it does 


VIEWPOINTS 


have 512K of 100-nanosecond memory. 
Most of its capabilities derive from the 
Tseng Labs VLSI chip that it is built 
around and its Inmos digital-to-analog 
converter. Suggested retail price of the 
board is $399, 


RAM-RESIDENT GREEK 
In the December 27, 1988, issue’s PC Ad- 


visor Mr. N. Sampson of Darwin, Austra- 
lia, asked about a Greek-language word 


a Lettrix is amemory- 
resident program that 
allows you to write in 
Greek and Hebrew. 


processor. Lettrix from Hammerlab Corp. 
(938 Chapel St., New Haven, CT 06510; 
(203) 624-0000) is a memory-resident pro- 
gram that operates with other word proces- 
sors such as WordPerfect. It allows you to 
write in Greek, Hebrew, and Cyrillic, as 
well as a number of other fonts. This al- 
lows you to keep your existing word-pro- 
cessing software. The program also im- 
proves the quality of printing on some dot 
matrix printers. 

Leland Gilsen 

Salem, Oregon 


Thanks for the information. Suggested re- 
tail price of Lettrix is $98.50. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload to PC MagNet (see 
the Productivity section for access infor- 
mation). Please specify your equipment. [24 





4 Ways To Share Laser Printers 





HP LaserJet Series li D™ resident selections 

are a keystroke away, pA ead alo 
ity is 

every major brand of printer. 


[omer be ae rele 





provides automatic installation 


Autoinstall 
for your particular con 


figuration. 


more than 300,000 ports installed in a 
wide range of Fortune 1000 businesses, 


leadership to solve your printer sharing 


{that your Section requires. 






Full desktop publishing 


Buffer size (Max.) 






Automatic form feed 









Text enhancement 
Font management 
Resource utilization reports 


Digital Products has the experience and 


$495 
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100% data integrity and 
transparent operation 
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Digital Products is the leader in providing affordable printer sharing. With 
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ae blems. Pick the price and performance 108 Water Street, Watertown, MA 02172, 
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Laserjet Series Il Printer is a trademark of Hewlett-Packard Co. 


CIRCLE 522 ON READER SERVICE CARD 


PC MAGAZINE bo MARCH 28,1989 


Of the more than 
290 hardware products reviewed 
by InfoWorld in 1988, 


our CompuStar. received 
the highest total score awarded. 


CompuStar. 


Simply stated, it's number one. 


CompuStar. is the world's first and only multi-processor, convertible bus™ microcomputer. It can be 
configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible), your choice of 
interchangeable 8086, 80286, or 80386 microprocessors and up to seven disk/tape devices. 
To receive a reprint of the InfoWorld review, as well as a complete 
CompuStar product information kit, call 803/796-7800. 


© Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina USA 29169 ¢ 803/796-7800 © FAX 803/796-7832 


PS/2, Persona! Computer AT and AT are trademarks of International Business Machines. 
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“At 20MM: this is the fastest 
beast I've ever 
had the pleasure to meet.” 


John C. Dvorak 
Columnist, PC Magazine 


(BM PS/2 Model 80 (20 MHz) 
Compag DeskPro 386/20 
Everex Step 386/20 


Power Meter MIPS Version 1.2. The Database Group. 


3.52 MIPS 
4.59 MIPS 
4.91 MIPS 














“What am I doing 
here?” 


I guess Ihave a 
reputation for 
saying what's on my 
mind. Sowhen 

the people at Everex 
asked me to bein 
their ad, I said it was 
okay as long as they 
let me have the floor. 


The reason I like 
their Step 386/20is 
simple. It’s fast. 

It is definitely the 
fastest machine 
that I’ve seen so far. 


When they sent 
the machine over, I 
putit through 
every benchmark 
test I could find. 

I finally gave up. 

It was the highest 
onallofthem. 


Give me the choice 
and I’lluse the fast- 
est thing I can 

get my hands on. 
This happens to be it. 


What can I say? 
Tlike the beast. 


For your nearest 
authorized Everex 
Computer Systems 
Reseller call 





1-800-356-4283. 

Everex, 

48431 Milmont Dr., 
Fremont, CA 94538. 
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Introducing 
the worlds first cellular computer. 





Now cellular communication 
is more than just talk. 


et all the power of portable computing and a high-speed hard disk drive, a high-resolution EGA 
the convenience of cellular communications screen, full-size keyboard and more. The numeric 
too. Meet the ITC 286 CAT from Intelligence keypad and built-in speakerphone simplify your 
Technology Corporation. It's two technologies in voice and data calls. A headset and cellular 
one efficient package, ready to work at a remote telephone handset are included for more versatility. 
jobsite or an office downtown. And it all comes in an easy-to-carry case. 
This unique patented portable For a complete workstation just take along a 
offers fail-safe transmission. The portable printer. Or connect with other ITC 286 
built-in cellular telephone and error- CATs for an instant mobile LAN. It’s a brand new 
ane correcting modem let you trust way to keep your company on the move. 
ang valuable data to the cellular network If you thought cellular communications was all 
em — even during hand-off and channel just a lot of talk, we invite you to hear and see 
aa changes. more about this technological merger. ITC made 
aa And it provides more than 2 hours a remote possibility reality. For details call: 
of battery-powered operation, 1-800-356-3493. 
automatically converting to 110/220V PL "of a 
or to 12V for in-vehicle use. =SE= 
Batteries can even be recharged ane 
go ae Intelligence Technology Corporation 
PC/AT-compatible and features 16526 Westgrove, Dallas, TX 75248 U.S.A. 





12 MHz processing, 640K memory, 214-250-4277, FAX 214-380-0508 


©1989 intelligence Technology Corporition. ITC 286 CAT, Patent Pendng. [BM PC/XT/AT are regstered trademarks of Internanonal Business Machmes Corp. 
CIRCLE 195 ON READER SERVICE CARD 


MARCH 28, 1989 









+ Ce 
ig HANDS ON 


BY BARRY SIMON 


For months now, with more 
than a little amusement, I've 
watched normally sober math- 
emiaticians rave over the ‘‘won- 
derful and revolutionary’’ 
Mathematica. Waiting for the 
PC version to ship (Sun and 
Macintosh versions have been 
available for some time), I’ve 
assured myself that I’m too jad- 
ed for such outbursts and above 
such undignified prattle. But, 
alas, | can't help myself: Mathe- 
matica, MS-DOS 386, Version 
1.1, is wonderful and revolu- 
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BY RICHARD HALE SHAW 


Are you looking for a solid, so- 
phisticated database manage- 
ment system with the strength 
and elegance of a fine building? 
How about a DBMS that, rather 
than becoming clumsy and bug- 
ridden, continues to mature 
with each new release? Then 
take a long look at the latest ver- 
sion of Paradox from Borland. 
Relational database pundits 
are already familiar with Para- 
dox’s full-featured PAL pro- 
gramming language, the Data 
Entry Toolkit for designing 
forms and interfaces, and the 
Personal Programmer applica- 
tion generator. Paradox’s pow- 











Wolfram’s Mathematica: Wonderful, 
Revolutionary, and Bug-ridden 





Mathematica generates two- and three-dimensional PostScript graphics. 


erful QBE (query by example) 


uses intelligent query optimiza- | 
tion to find the most efficient | 


data path, and then places re- 
sults in a table. With Paradox, 
the finer details of database 
management are taken care of 
for you, and you don’t have to 
deal with anything but tables. 
Now, Paradox 3.0 adds sev- 
eral welcome enhancements, 
including new QBE commands, 
data cross-tabulation, and in- 
stant graphs. It also includes fa- 
cilities for manipulating multi- 
table relations and creating 
multiform data entry screens. 
Among the more-enticing 
QBE additions are outer joins 
and set operations. An outer 
join is a relational database con- 
struct that allows. you to select 


Paradox 3.0 Gives Users a Few 
New Good Reasons to Switch 


every record in two related ta- 
bles. Most DBMSs allow you to 
select only related records. 
With Paradox 3.0, the solution 
is simple: add an exclamation 
point to one of the fields in the 
QBE selection form. 

Paradox 3.0's set operations 
allow you to define sets of rec- 
ords that can be compared with 
other records. Suppose you 
need to find all customers 
who’ ve ordered $500 or more of 
a product, and the customers 
and orders are kept in separate 
but related tables. You can easi- 
ly issue a single query to find the 
sets of orders that qualify and 
the customers who placed them. 

Other QBE enhancements: 
You can request only those rec- 

{continued on page 35) 
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| tionary, for what it promises to 
| be if not for what it is. 

Mathematica has neither the 

elegant interface of MathCAD 
nor the blazing speed of Gauss 
(see '*Better Tools for Higher 
Math: When Numbers Count,”’ 
PC Magazine, March 14, 
1989). What sets it apart from 
PC mathematical software is 
what it can do with math. 

First of all, it will do arbi- 
| trary accuracy integer and ratio- 
| nal arithmetic. You can ask it 

what 1,000 factorial is and it 
| will spew out the answer exact- 
ly, in roughly 2,500 digits. 
| You're not likely to want this 
{continued on 36) 
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It also creates a view com- 
prising all the applications it 
recognizes and, by reading the 
first 120 characters of each file 
on your disk, recognizes user 
files that belong to each applica- 
tion and links them accordingly. 


PC 
BY LORI GRUNIN 


Traveling Software’s $150 
ViewLink may give you a whole 
new perspective on managing 
and using your files. Along with 
Lotus’s forthcoming product 
Magellan, ViewLink is at the 
forefront of a new wave of soft- 
ware designed to circumvent the 
arcane ways of DOS. 

ViewLink lets you organize 
and view the files on your hard 
disk in much the same way that 
Lotus’s Agenda lets you orga- 
nize and view bits of text: seem- 
ingly unrelated '"items’'—us- 
ually files in the case of View- 
Link—can be grouped into 
“‘views’’ that better reflect the 
way you work. 

ViewLink also provides an 
assortment of DOS shortcuts. 
For instance, you can launch an 
application by choosing a file 
you want to work with. 

During installation, View- 
Link searches the path you've 
specified (it can search across 
drives) and creates a ‘'view’’ 
corresponding to each subdirec- 
tory; files from each directory 
become "'items”’ for that view. 
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You can add your own views, 
linking files from as many dif- 
ferent subdirectories and appli- 
cations as you see fit. Every 
item includes a box for notes. 
Once you're up and running 
within ViewLink, the left half of 








Magellan Takes a Different Tack 


Magellan, Lotus’s $195 soon-to-be-released file-search software, 
provides the same file grouping and launching capabilities as Trav- 
eling Software's ViewLink but takes an entirely different approach. 

Magellan, as its name implies, explores, rather than organizes. 
The program indexes your hard disk(s), so that it can quickly find 
files that contain hits for a given query. You can save the results of 
such searches as “*groups,"’ conceptual kin to ViewLink's ‘‘views."" 
Magellan, however, displays the file highlighted in the list on the 
left side of the screen, rather than just a brief description of it. 

Some operations, such as application launching, work more or 
less the same in both programs. But in many ways Magellan is more 
sophisticated than ViewLink—it can, for instance, find all the files 
similar to a chosen one. It also lets you slice, dice, and splice your 
files more easily with its Gather command, and it doesn’t rely on 
third-party viewers to display nontext files. 

Ironically, however, some of Magellan's search capabilities 
seem more limited than ViewLink’s, at least in our early preview 
copy. It can’t search files by their creation or modification date and 
has no real way of performing Boolean operations. 

Their names really say it all. ViewLink helps you visualize the re- 
lationships between your files—it’s meant for people who like to 
categorize and who always need to know where everything is. Ma- 
gellan, on the other hand, is for those who don’t care where any- 
thing is, as long as they can find it when they need it. —Lori Grunin 


























ViewLink: The First of a New Breed 





LOOKS 


the screen displays your list of 
views. Highlight a view with 
the cursor, and the right half dis- 
plays the names of items be- 
longing to that view. 

If an item is an application 


hallé by Content 

balld by iton Nenets) 

alld by item diiteta) 
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ViewLink Jets you group lists of files by content, date, name, and type. 


for instance—ViewLink starts 
the application and loads that 
file. You can run several appli- 
cations sequentially by tagging 
several items. ViewLink also 
kets you cut and paste between 
applications and record key- 
stroke macros. 

If ViewLink doesn't recog- 
nize a given application during 
installation, you'll have to de- 
fine the application yourself. 
ViewLink currently comes with 
startup macros for more than 40 
common applications. Writing 
macros for unsupported pro- 
grams is relatively simple. 

For those times when you 
need to browse a file but don’t 
want to go through the trouble 
of starting an application, View- 
Link will display text files and, 
if you've got The Norton Com- 
mander’s 123VIEW or 
DBVIEW, it will also display 
-DBF or .WK| files. 

One problem of programs 
designed to help you deal with 
large amounts of information is 
keeping the program up-to- 
date. ViewLink solves this prob- 
lem, though not al ways with op- 
timal results. 

Aside from manually creat- 
ing a link for a new file when 
you create it (a whopping two 
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Traveling Software Inc. 

18702 N. Creek Pkwy. 
Bothell, WA 98011 

(206) 483-8088. 

List Price: $149.95 
Requires: 384K RAM (hard 
disk recommended), DOS 2.0 
or later. 

In Short: Part DOS shell, part 
menu system, ViewLink lets you 
group related files into distinct 
“views” and launch applica- 
tions simply by choosing the 
data file you want to load. Not 
copy protected. 
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keystrokes), you can keep 
views apprised of new files via 
**Autolinking’’ or ‘‘Autoup- 
date’’ variables. With the Auto- 
linking option on, ViewLink 
automatically searches new 
files you save for words or 
phrases that matcha view name. 

This approach is not flaw- 
less. If you refer to Mr. McCul- 
lers as "the boss” in your file 
and forget to add his name else- 
where, you've lost the file from 
the McCullers view. Autolink- 
ing also slows application- 
jumping considerably. While 
bearable on an 8-MHz AT, on 
an XT it took so long to close a 
file that I was convinced the ma- 
chine had locked up. The more 
views you have, the longer it 
takes. 

Alternatively, you can de- 
fine Autoupdate variables to up- 
date a view based on criteria 
such as a search string, file- 
name, or modification date. 

Traveling Software is al- 
ready working on Version 1.1 
of ViewLink, which will include 
LIM EMS 4.0 and mouse sup- 
port. 
ViewLink is certainly one of 
the most useful shells I've seen. 
It is good for those who opt for 
ease of access over speed and 
who constantly find themselves 
slamming against the barrier be- 
tween the way they think their 
files should be organized and 
the way DOS does organize 
them. PC 
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Paradox 


(continued from page 33) 


ords that match a field in the 
query. Or, you can select the set 
of records that contains either of 
two values in a field. 

Building on an already 
strong relational interface, Par- 
adox 3.0 improves the way you 
express and manage relation- 
ships between different tables. 
You can create a multitable 
form in which records from sev- 
eral related tables are simulta- 
neously displayed. For in- 
stance, if an order-entry system 
uses related tables, the currently 
displayed customer record will 
automatically control which rec- 
ords appear from the orders ta- 
ble. Multitable forms allow you 
to designate a ‘‘scrolling re- 
gion”’ so you can page through 
and edit the records of a table 
from an application. Paradox 
3.0 lets you link multiple tables 
on a one-to-one or one-to-many 
basis. You can create easily a 
single form for entering or dis- 
playing data. 

Paradox 3.0 correctly main- 
tains relationships between re- 
lated records in linked tables. If 
your application changes a rec- 
ord in one table, Paradox auto- 
matically updates the corre- 
sponding values in records of a 
related table. It also won't let a 
‘*master’’ record be deleted if it 
is related to records elsewhere. 

Paradox 3.0 also sports 
cross-tabulation, so you can ac- 








record file. 









The Search test measures the time it takes to 
locate the first record that satisfies two criteria 
(make = Fendhi and model = coupe). 


The Detete and index (four-column version) 
test measures the time required to remove four 
columns (Units, SellPrice, BuyPrice, and 


cumulate and summarize nu- 
meric data across several rows 
and columns of atable. You can 
store this summary in a table or 
display it in an instant graph. 

. Instant graphs are without 
question the hottest new feature 
of Paradox 3.0. The steps re- 
quired to generate a graph are 
simple: select a table, select the 
columns to appear in the graph, 
and press the ‘‘graph key”’ 
(Ctrl-F7). You can generate bar 


charts, line graphs, x-y graphs, 
and pie charts, to name a few. 
And, you can modify the colors, 
define the labels, and choose the 
fonts. Each graph specification 
can be saved. 

Paradox arrives on 15 5Y%- 
inch or 8 3%-inch disks. This 
includes sample applications, 


pr Benchmark Tests: 
fhe Paradox 3.0 vs. Paradox 2.0 and dBASE IV 


aradox 3.0’s dramatic improvements 

over Paradox 2.0 are partly the 
result of a careful use of the Paradox 
Application Language. Since Paradox is 
a set-oriented database and the 
benchmark tests are designed for record- 
oriented databases, results can be 
misleading when compared with a ‘“‘one- 
record-at-a-time” DBMS like dBASE IV. 
All tests were performed on a 50,000- 


Performance Times 
(Times given in seconds) 


Paradox 2.0 376 
Paradox 3.0 18 
dBASE IV 10 


The Import test measures how quickly the 
database can import an ASCII file (of either fixed 
field tength or comma-delimited format) with an 

index on the first field. We include the indexing 





Paradox 3.0 lets you produce complex graphs in only a few keystrokes. 
























Search 


TranDate) from a Product table created for this 
task, and then to relndex the file if necessary. 


the Data Entry Toolkit, and the | 
Personal Programmer. While 
the minimum configuration oc- 
cupies 1 .5MB of disk space, the 
fully installed program will eat 
up 4.5MB. Fortunately, the in- 
stallation program makes it easy 
to select only the essential por- 
tions of the package if you’re 
short on disk space. 

If you don’t care for the de- 
fault color scheme (I didn’t), 
you can change the colors of 


more than two dozen different 
screen components. Additional 
enhancements found in Para- 
dox 3.0 include support for LIM 
4.0 EMS, and the ability to im- 
port and export Quattro and Re- 
flex files. And, although Para- 








dox 3.0 requires a hard disk, 
Borland still sells Paradox 2.0 


1000 


Relative Times 750 


(GBASE IV = 100) 
500 
Delete and 250 
Index Import 
3,346 2,831 4 
Oo 
659 3,176 east 
619 1,637 Qe Roe 
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Paradox, Version 3.0 

Borland International Inc. 

1800 Green Hills Rd. 

Scotts Valley, CA 95066 

(408) 438-8400 

List Price: $725; upgrades 
from Paradox 2.0, $175. 
Requires: 512K RAM, hard 
disk, DOS 3.1 or later. 

in Short: Adds multitable 
forms, instant graphs, and QBE 
enhancements to an already ele- 
gant and easy-to-use DBMS. 
Not copy protected. 
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at a lower cost for owners of 
floppy-disk-drive machines. 

Borland has indicated its 
commitment to the future of 
Paradox by announcing con- 
Nectivity to several SQL serv- 
ers. Since QBE will be used as a 
front end, Paradox users can 
take advantage of this feature 
without learning SQL. Also, 
Borland’s new SideKick for 
Presentation Manager uses 
Paradox-compatible data ta- 
bles. 

Paradox has consistently 
outclassed the competition, and 
this update continues the tradi- 
tion. Paradox 3.0 is a powerful, 
easy-to-use DBMS that packs a 
lot of bang for the buck. PC} 








indexing. 
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portion of the test to avoid penalizing programs 
that automatically index the first field during the 
data conversion. Some programs require a two- 
step process for this test: an import followed by 





Mathematica 


(continued from page 33) 


number of digits on a regular ba- 
sis, but the ability to keep all 
digits avoids round-off errors 
that plague other packages. 
Mathematica will also deal 
with reals to arbitrary accuracy, 
subject to time and memory 
constraints. If you ask it 
N(pi,500), it will display the 
first 500 decimal places for pi. 
Second, Mathematica per- 
forms symbolic manipulation. 
It will combine rational and 
trigonometric expressions and 


2x 
out{21=s —--—---- + --—— 
22 2 
ex) Lex 


Inf3]:= Simplifylx} 


(-4 + x) (+ x) 
OutlA= ~(--——————-—--——} 


22 
flex) 


Inf43i= Expand[x) 


2-2 
Out(4)= (1 +x) 


| 
| 
| 





combines elements from C, 
LISP, and APL. You can define 
functions procedurally or with 
rule-based definitions. For ex- 
ample, to define N factorial, 
you could just tell it the rules 
F[N] = N F[N-1] and F[0] = 1, 
rather than set up an explicit re- 
cursive procedure. 
Mathematica can accept sets 
of routines, or ‘‘packages’’ 
from third-party vendors. Pack- 
ages planned or already avail- 
able deal with subjects ranging 
from the esoteric—like Galois 
number field—to the practi- 
cal—like statistical analysis. 


The DOS version of Mathematica offers only a command-line interface. 


simplify them. Whereas most 
other programs will compute 
only numerical integrals and de- 
rivatives, Mathematica com- 
putes integrals and derivatives 
in functional form. Such abili- 
ties have been available on 
mainframes and minis for the 
past 10 years but, other than the 
limited MuMath program, this 
is the first time such power has 
been available on the PC. 

Mathematica comes with a 
rich array of built-in functions, 
including a variety of elliptic 
and hypergeometric functions, 
all in the complex domain. It 
will compute prime factoriza- 
tions of integers, but once the 
integer is more than about 20 
digits, the times involved be- 
come enormous. It will factor 
polynomials. If you try to solve 
a polynomial equation and the 
answer can be expressed exactly 
in radicals, Mathematica will 
do that as well as evaluate the 
numerical answer. 

At the heart of all this power 
lies a built-in language that 


In addition to its number- 
crunching skills, Mathematica 
boasts truly outstanding graph- 
ics. It generates graphs using its 
own implementation of a Post- 
Script subset, so it’s easy to im- 
port its graphs into desktop pub- 
lishing programs. It comes with 
printer drivers for a number of 
non-PostScript printers includ- 
ing the HP LaserJets. It also in- 
terfaces with TeX, Knuth’s 
typesetting language. 


The Bad News 
All versions of Mathematica 
have two parts: a machine-inde- 
pendent kernel that holds the 
mathematical part of the pro- 
gram and a machine-dependent 
front end. The kernel has al- 
ready been honed on Suns and 
the Mac, so it is Version 1.1 of 
the kernel that is included in the 
first 386 version. A 750-page 
hardcover textbook—included 
with the program but also avail- 
able in scientific book- 
stores—describes the kernel. 
The machine-specific front 





end is where the problems start 
to show in the MS-DOS ver- 
sion. 

To begin with, the program 
requires an 80386-based com- 
puter and at least 1 MB extended 
RAM above 640K. There are 
versions for use with no co- 
processor, for an Intel math co- 
processor, and for a Weitek co- 
processor. In addition to the 
3.5MB of disk space that the 
program files take, you'll need 
3MB of free disk space or, pref- 
erably, RAM for swapping. 
While these hefty system re- 
quirements will undoubtedly 
scare off many prospective us- 
ers, they aren’t unreasonable, 
given the amount of power 
Mathematica provides. 

Another problem lies within 
the user interface. While the 
Mac version sports pop-up 
menus and the like, the DOS 
version gives you little more 
than an editable command line 
at the bottom of the screen—not 
unusual for mathematics pro- 
grams but less than you might 
expect for a modern application 
requiring a 386 machine and 
lots of RAM. 

Worse still is the number of 
bugs in this initial DOS release. 

The program uses Phar 
Lap’s 386/DOS-Extender, 
which lets you transparently run 
Mathematica at the DOS com- 
mand line with access to extend- 
ed memory. The initial run of 
Mathematica shipped with a 
beta version of the Phar Lap 
software, which doesn’t work 
with 386-to-the-Max or 
QEMM-386, although these 
memory managers are compati- 
ble with Phar Lap’s specifica- 
tion. This problem should be re- 
solved by the time you read this. 
However, it seems improper for 
Wolfram to have shipped a 
product with a beta version of a 
third-party component. 

If your system crashes when 
you are running Mathematica or 
if you turn it off because acalcu- 
lation is taking too long, you'll 
need to be sure to run CHK- 
DSK, since it then leaves a 3MB 
unallocated chain. 

On my Genoa EGA, I found 
a harmless but annoying bug 
that had the cursor dance all 
over the screen every time I hit 
the Return key. And in the non- 
coprocessor version, I found a 
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serious linear algebra bug that 
consistently gives the wrong an- 
swer in inverting certain large 
matrices (18 by 18 and above). 
To put this bug in perspective, 
any program that doesn’t use ar- 
bitrary precision arithmetic 
would have serious round-off 
errors beginning with matrices 
of about 12 by 12. But since the 
answers in Mathematica are 
supposed to be exact, this error 
is of concer. 

It is regrettable that Wolfram 
Research is apparently willing 
to use the initial purchasers of 
Mathematica as paying beta tes- 
ters, but the power of the prod- 
uct is so enticing that you may 
want to put down your money 
anyway. Once Wolfram irons 
out the kinks, anyone with the 
necessary hardware and a need 
to do serious mathematics on a 
PC will want this program. 


Mathematica, MS-DOS 386, 
Version 1.1 

Wolfram Research Inc. 

P.O. Box 6059 

Champaign, IL 61821 

(800) 441-MATH (orders only) 
(217) 398-0700 

List Price: Noncoprocessor 
version, $695; 80287/80387 
version, $995; Weitek 
1167/3167 version, $1,295. In- 
cludes the book Mathemaii- 
ca—A System for Doing Mathe- 
matics by Computer, which is 
also available separately in 
hardcover for $44.25 (ISBN 0- 
201-19334-5) or in softcover for 
$29.95 (ISBN 0-201-19330-2). 
Requires: 640K RAM DOS 
memory plus | MB extended 
memory, 3.5MB disk space for 
files, an additional 3MB of free 
disk space or extended RAM; 
DOS 3.0 or later. Supports 
CGA, EGA, VGA, and Hercu- 
les graphics and PostScript, HP 
LaserJet, Epson FX, and To- 
shiba P3 printers. 

In Short: An exciting product 
that sets a new standard of so- 
phistication for mathematics 
programs on the PC. Not copy 
protected. 





CICLE 450 ON READER SERVICE CARD 





D11: 


Header Footer UFVeett) Borders Setup Pg-Length Ot 
Orientation, Point, LPI, Margins, Configure, Update, Insta 
A B G D 
1388 1981 1982 





Incone 


Advertising 198,880 125 , Bap 


Consult in 
Dealers 
Direct 





i 
g 
| 




















“8 es 
g gaeaeeases 


g 
8 

5 
8 
5 


ic Ts ee eae 
Public : ee 
i i Te eee Sion ne 3.0 ® ' 
a3 ) ee one “ ] ABC Corporation Income Statement 
reer Spee | 
Total Inco eked 
| 


euegseese 


Eoin oS : Income vii wet 1982 1983 1984 
es to f Adverti "100,000 128.000 1S 
ost of Sa & Tsing 100,000 125,000 150,00 


Rs 


Advertis 


t18,600 2$),000 mt, 7 Oeale 





Consulting 





0 175,000 200,000 


50, 000 50,000 50,000 _&n 


50,000 





LaserJet Font Power in 1-2-3. 


Print perfect spreadsheets on your LaserJet* with 
DataType, the new type selection Add-in for 1-2-3: 


Select the orientation, type size, lines per inch and the 
margins you want from the DataType menu. ..Align and Go! 


DataT ype makes it easy to condense a large spreadsheet 
and print it sideways; or enlarge and print a range for use 
as an overhead. And DataType doesn't get in your way. 
You still set headers, footers, borders and other selections 
directly from the 1-2-3 Print Options menu. 
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| LaserJet version 6.948 
; SRE es 

Introducing DataType Lei SNR et 

D T ‘aper jae ter 
FOUNDRY QUALITY FONTS. Forget about dot matrix quality “installs ef eral: 6.5 tts 
type. Datal ype includes SWFTE Letter Gothic fonts in nine sizes, as a selection oer cree ee 
ranging from 6 point (Miniscule) to 14 point (Mammoth). Print an ie a8 nidsarecee de 
over 24,000 legible characters on a single 8.5" x 11" page. Seat 


AUTOMATIC PRINTER SET-UP. No more set-up strings or 
macros to copy from spreadsheet to spreadsheet. Datalype handles 


NO all CARTRIDGE OR ADDITIONAL PRINTER MEMORY REQUIRED. 





printer set-up and downloading automatically. You simply select 22 | 
the range to print, Align and Go. ORDER TOLL FREE VISA 
AUTOMATIC PAGE FORMATTING. Select portrait or landscape, 800- 23[- 93 83 eg 
Datalype automatically recalculates all margin and page length ‘S i 
Settings in inches for perfectly formatted output. FAX ORDERS (302) 429-0532 





ELIMINATE RAM CRAM. Datalype uses only 10K of 1-2-3 i IN DE. CALL (302) 429-8434 

memory, so it won't crowd even your biggest spreadsheet. And if 35° and 5.25" — 

you need to free up memory, you can load and unload DataType in Diss incites cmos l 

two keystrokes - right inside the 1-2-3 Add-In Manager. i 95 ee. I 

IDEAL FOR NETWORKS & SHARED PRINTERS! A shared ] ‘89 city A ] 

printer will be set with your font and your margins each time you r z a 

print, even if another user has changed all the printer settings. ————— i 

INCLUDES LICS SYMBOLS. Use ©,™ 1, ¢, and the rest of the W jence s or shipping & nating win ars I 

Lotus International Characters Set at each point size. Make checks payable to SWFTE INT'L, LT ] 
] All SWFTE carry a i 

/ 1234567890ABCD 30 Day MONEY BACK GUARANTEE. P.O. Box 219 Rockland, De 19732 


Actual 14 point LaserJet Output using DataType™ 


71234567S90ABCD 
Actual 14 point LaserJet Output using SIDEWAYS® 





Gn es ee ee en en a ee ee a ee ee oe es 
SYSTEM IBM PC, AT, XT, PS/2 or compatible, a hard drive, LaserJet Plus, Series I! 
or compatible printer. MS-DOS 2.0 or later, 1-2-3 Version 2.0 or later. Lotus and 1-2-3 are 
registered trademarks of Lotus Development Corporation. SIDEWAYS is a trademark of Funk 
Software. © 1989 SWFTE International, Ltd. 

+ DataType is licensed one per printer. Multiple users may use DataType on a single shared printer. 
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BY TOM STANTON 


Caere has sold recognition 
products ranging from bar code 
readers to point-of-purchase 
OCR for years. The OmniPage 
is its first OCR for PCs and, 
based on initial tests, my com- 
plaint is that the company didn’t 
enter this market sooner. 

The heart of the OmniPage 


OCR system is a full-length 
board with 2MB memory, a 
dedicated 68020 processor, and 
proprietary character recogni- 
tion firmware. Connected to 
one of the three scanners it sup- 
ports—the HP ScanJet or the 
Canon Image Scanner IX-12 or 
IX-12F—the OmniPage creates 
an excellent office OCR system 
that’s easy, and fun, to use. The 
package can also work without a 
scanner, by importing uncom- 
pressed TIFF files. 

The OmniPage first scans in 
the page and then breaks it up 
into reading zones using an in- 
ternal parsing scheme. You see 
the whole process on the Micro- 
soft Windows-based screen. 
First a rough page appears, then 
frames for each zone. The Om- 
niPage numbers the frames to 
show sequence, and then text 
recognition begins. Zones are 
shown in reversed video during 
recognition, and a character 
window shows the current qual- 
ity of the scanned letters. 

This simple system provides 



























immediate feedback for a 
go/no-go decision for most 
pages. You can determine right 
away whether the page is too 
dark, too light, skewed, folded, 
or even if you’ve scanned the 
wrong page. It recognizes near- 
ly any nonfancy font. 

Unlike most OCR packages, 
the OmniPage can store scanned 
text, columns and all, in the for- 
mat of your choice. The Omni- 
Page supports almost every doc- 





The OmniPage breaks pages into numbered zones that separate, for example, 
text from graphics and headlines from subheads. 


ument format available and can 
output text in a single column or 
in multiple columns, if your 
word processor supports them. 
Text attributes like boldface, 
italic, and underline are also 
carried over to the output. The 
package includes a simple edit- 
ing program, but you can modi- 
fy text only if you’re outputting 
to ASCII. 

The OmniPage provides rec- 
ognition statistics at the end of 
the process. Each unrecognized 
character is stored as a tilde. On 
average, the OmniPage gets 96 
percent of text correct, but 
sometimes automatic sequenc- 
ing of recognition zones fouls 
up pagination. 

The OmniPage also supports 
a generic financial format for 
spreadsheets, tables, or reports 
in tabular columns, and it offers 
output to Microsoft Excel or Lo- 
tus 1-2-3 format. 

In addition to its OCR acro- 
batics, the OmniPage can scan 
images and store them as TIFF 
files. Image scanning is rudi- 


OmniPage: OCR Made Easy, Affordable 


mentary but adequate. You can 
scan and save a whole page or 
scan and select an image win- 
dow and save. Controls include 
resolution, brightness, inver- 
sion, mirroring, line art, and 
two halftone dithering pat- 
terns—high contrast (fatting) 
and higher resolution (bayer). 
The OmniPage provides no im- 
age editing except cropping. 

Scanner and format settings 
can be stored in command files 
for specific document or image 
types, or you can set them on the 
fly to suit a page. You can also 
run the OmniPage firmware in 
the background, but doing so 
slows down foreground tasks 
considerably. 


Command Performance 
With the OmniPage I scanned 
the opening page of First Looks, 
a good all-purpose page with 
large type, logos, reverse type, 
two separate stories, an index, 
and pictures—nice to read but a 
bear for OCR. 

The OmniPage broke the 
page into 22 separate zones 
most of the time. In some cases 
it combined the caption with the 
body text, but generally it iso- 
lated most textual elements cor- 
rectly. It even tried to recognize 
text from a screen shot. 

The automatic sequence for 
zones is not always correct, so 
the OmniPage lets you select 
specific zones and the se- 
quence. Using the same page, I 
selected the headline, the upper 
four columns, and the captions, 
and I numbered them in se- 
quence. The OmniPage read 
each zone successfully, in or- 
der. When I tried this task using 
Multipage Scan I got a surprise: 
the selected zones and sequence 
remain in effect until you’ve 
finished. This ‘‘surprise’’ actu- 
ally works great with forms, but 
for complex magazine pages 
you'll need a file per page. 

Outputting to WordPerfect 
5.0 format, the OmniPage did a, 
good job with most format 
codes, though it occasionally 
lost track of text attributes if it 
encountered an unrecognized 
character at the same time. 

To test the financial format, 
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could save someone a lot of 








I scanned two different tables 
and imported them into Excel. 
One table worked well, but the 
other merged two columns dur- 
ing recognition, apparently as a 
result of an undocumented 
minimum column width. 

Caere needs to add more 
drivers to support other scan- 
ners, and its documentation is 
almost too simple. Specific in- 
structions for scanning spread- 
sheets, databases, listings, and 
other types of documents would 
be nice, and technical details 
like the supported TIFF format 


work. Overall, however, I en- 
joyed using the OmniPage, and 
the Windows-based firmware is 
so easy to use that I found little 
need for the documentation. 

If you’ve been considering 
OCR for fax, desktop publish- 
ing, or data entry, the Omni- 
Page may offer the best mix of 
features and price. It’s versatile, 
well-automated, and thought- 
fully engineered, making it a 
practical solution for the office. 
Your only problem may be 
waiting in line to use it. 
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OmniPage 

Caere Corp. 

100 Cooper Ct. 

Los Galos, CA 95030 

(408) 395-7000 

List Price: $2,495 

Requires: 640K RAM, 20MB 
| hard disk drive, open full-length 

slot, DOS 3.0 or later. Version 

1.0 of the OmniPage firmware 

includes runtime version of 

Microsoft Windows 2.0, Not 

copy proiecied. 

In Short: Powerful character 

recognilion that’s reasonably 

priced and remarkably easy to 

use. The OmniPage currenily 

works with the HP ScanJet or 

Canon Image Scanner IX- 

12/12F scanners, or you can im- 

port uncompressed TIFF files 

from existing scanners. 


CIRCLE 447 ON READER SERVICE CARD 






pa 


THERE’S A FAX ON YOUR DESK. 


ADD THE COMPLETE FAX/9600 TO YOUR PC 
FOR JUST $699. The Complete FAX/9600" lets 
you communicate with any Group II fax 
machine in the world. Even with other com- 
puters equipped with a fax board. You can 
send text, graphics, hard copy, just about any- 
thing you use in your business. 

EASY TO USE. With our Hot Key, you can send 
directly from your word processing program 
with just afew quick keystrokes. 

OPERATES IN THE BACKGROUND, The Complete 
FAX/9600 sends and receives faxes trans- 
parently, without interrupting the program 
youre working on. 

When a fax comes in, you can view it 
immediately, save it, or print it out while you 
continue to work. 

TO ANYONE, ANYTIME. There's a directory 
for frequently dialed numbers you can use 

to create different distribution groups. With 
one command, you can send a fax to each 
destination along with an automatically 
generated cover sheet. 

You can store faxes and schedule them for 
transmission later, when phone rates are 


lower. To make sure a busy phone line doesn't 

get in the way of delivery, automatic redial 

keeps trying until your fax gets through. 

COMPLETE SCANNER SUPPORT. The Complete 

FAX/9600 supports all popular scanners, 

including Canon? DEST,” Microtek and 

Hewlett-Packard. It comes on one easy-to- | 
install board that takes up a single slot. It | 
even comes with a 2-year warranty. | 
WHAT YOU NEED. Just an IBM* PC or com- 

patible with a hard disk and graphics card. 

With that and $699, you're in business. 

There’s also an optional on-board 2400 bps 
Hayes*compatible data modem available. 

And if you want a 4800 bps fax, ask for The 
Complete FAX™ It comes with a long list 
of features for just $399. 

For more infor- — 
mation about The 
Complete FAX/9600 
or The Complete 
FAX and the name of 
the cele a 
you, call tod 
1-800-634-5558, 





TheComplete PC 





521 Cottonwood Drive, Milpitas, CA 95035, (408) 434-0145 FAX (408) 434-1048 


‘©1988 The Complete PC. The Complete PC, The Complete FAX, and The Complete FAX/9600 are trademaris of The Complete PC, inc. All ciher sames are trademarks or regnatered trademazke of thetr rerpective companies. 
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READING THE CHART 


The Top Ten Sellers list ranks PC 
business programs eccording to their 

sales totals in the week ending January 

21. The chart that appears to the left of eech 

program's neme shows how the program's sales 

tanked each week for 5 weeks. The hash marks atthe 
bottom of esch chart represent each of those 5 weeks, 
beginning with the week of December 19. Dramatic shifts in 
a particular program's ranking may be the result of seasonal fac- 
tors or sales promotions conducted by individual retailers. Morethan 
12,000 individual locations contribute to the list. 


| SURVEY 


The topic was SQL multiuser databases. Callers to 
PC MagNet were queried on the importance of 
SQL and the overall concept of distributed 
databases. Their responses show s strong interest 
in migrating toward such s wide-platform 
application, spanning PCs, minis, and mainframes. 

As the resufts at right indicate, decision 
makers don’t want that progress to come at the 
expense of losing their significant investment in 
aBASE applications. 
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Sales information compiled by Ingram Software Inc. and PC Connection Inc. 


TOP TEN SELLERS 


Lotus 1-2-3 is still holding 
on to the top spot, but it’s not 
an honor that's coming 
cheaply to Lotus. For the last 
quarter of 1988, Lotus posted 
sales that were essentially 
the same as the year 
before, while the 
company’s earn- 





ings dropped 
The Norton Utilities by 60 per- 
Advanced Edition 4.5 cent 
Peter Norton Computing from 
i ee Value Pack 
Lotus Development Corp. 
Sidewsya 3.2 


Funk Software Inc. 


A 5-Week History 


Carbon Copy Plus 5.0 
Meridien Technology Inc. 








the previous quarter, reflect- 
ing the cost of promotions to 
bolster the spreadsheet’s 
sales. Lotus's Value Pack, for 
example, Is reaching thou- 
sands of 1-2-3 users, but the 
company Is giving it away, 
collecting only a small serv- 
ice charge for the disk. And 
new copies Inciude an extra 
bonus: Funk's Allways. 
Meanwhile, Microsoft had 
an especially good week; 
Microsoft Excel is starting to 
benefit from price promotions 
that just went into effect. Mi- 
crosoft Works, on the 
other hand, is selling 
wellcompletely on 
its own merits. 


Microsoft Works 1.05 
Microsoft Corp. 


Dac Easy Accounting 3.0 
Dac Software Inc. 


Microsoft Excel 2.10 


Microsoft Corp. 


Rankings are 
based on net sales 
by unit; retums are 
subtracted from 
gross sales. 





How important Is the abllity of 
existing dBASE applications to 
access distributed data? 


Don't know 
Not Important 


Somewhat important 


Very Important 
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OSF CHOOSES A FUTURE LOOK FOR UNIX 


| f Unix ever settles down and 

becomes a popular operating 
system, il may owe its look tothe 
installed base of Microsoft Win- 
dows users. 

OSF (Open Software Foun- 
dation), the consortium that 
IBM, DEC, and a number of 
other hardware vendors recently 
formed to develop a Unix gra- 
phical interface, chose a couple 
of standards recently, and Mi- 
crosoft’s design plays the most 
visible role. 

By the end of the year, OSF 
plans to distribute source code 
for its Unix front end that will be 
based on a combination of the 
MicrosoftWindows/Presentation 
Manager design and DEC’s im- 
plementation of X Windows. 
Software publishers will then 
write applications that run under 
Unix System V, Release 4, with 
the OSF front end acting as the 
graphical interface. 

The choices reflect the suc- 
cess of Windows as an interface 
(more than 2 million copies have 
been sold) and the popularity of 
DEC’s X Windows tool kit as a 
programming interface. 

There’s no reason to sound 
the death knell for DOS, OS/2, or 
other competing operating sys- 
tems, but the quick action by 
OSF gives Unix its best chance 
yet to stabilize and then reach a 
broader market. 


How important is the ability to 
connect dBASE appiications to a 








mainstream use, it will have to 
cut its apron strings to AT&T. 
DOS flourished only because 
Microsoft had no conflict of 
interest: it was eager to sell the 
operating system to any hard- 
ware vendor. 

Unix, lacking a credible 
backer, faces greater obstacles, 
but the interest is growing. A 
recent poll by Techtel of 
Emeryville, California, found 
interest in Unix among PC 
buyers had grown from 5 per- 


For example, several days 
after OSF announced its 
choice, NASA’s Goddard 
Spaceflight Center joined the 
foundation, saying it wanted to 
help the operating system 
grow. That’s a good sign for 
Unix because, until now, OSF 
has been largely driven by 
vendors, not users. According 
to the center’s director, *‘Unix 
has so far been a disaster 





The quick action by OSF 
gives Unix its best chance yet 
to stabilize and then reach 
a broader market. 





cent in October 1987 to 15 
percent a year later. 


because of the incompatibili- 
ties in the different versions.” 

If this does represent real 
progress, it means AT&T is 
losing its sole control over 
Unix; it had proposed a com- 
peting application interface, 


Momentum Bullding for the 
X.400 E-mail Standard 

In 1984 the CCITT (the French 
abbreviation for International 


Open Look. AT&T recently | Telegraph and Telephone Con- 
separated its Unix develop- | sultative Committee) approved 
ment from its hardware opera- | a protocol for message transfers 


tion as a way of allaying fears 
that the operating system was 
being used to help ATAT sell 
hardware. AT&T says Open 
Look is still on track, but it’s 
hard to see both standards 
surviving. 

If Unix is ever to break into 


between e-mail systems called 
X.400. In 1989 that standard 
may finally bear fruit. 

Dialcom and AT&T recently 
agreed to build an X.400 link 
between their systems, giving 
subscribers to each service the 
ability to direct mail to someone 


multiuser SQL database server? 


Don't know 


Not important 
Very Important 


Somewhat Important 
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Don't know 


Very Important 
Not Important 


Somewhat important 
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on the other service. The sys- 
tems have a combined installed 
base of over 180,000 users. 

You can expect to see other 
e-mail systems announce new 
services throughout the year as 
they implement the X.400 
protocol, which specifies how 
messages should be packaged 
when transmitted between dis- 
similar computers. 

The next step, still several 
years away, is the implementa- 
tion of the CCITT’s brand-new 
X.500 protocol, which will 
make databases of e-mail sub- 
scribers feasible. An X.500 di- 
rectory could overcome the 
barriers between systems and 
make e-mail as universal as 
posta! mail. 


IBM Hasn’t Given Up On the 
Portable Market Yet 

Rumors are again surfacing that 
IBM will soon enter the port- 
able PC market for the third 
time. The PC Convertible, its 
second try, has been discontin- 
ued and discounted. 

A number of prototypes for 
the third try have been shown to 
key customers, but it’s not clear 
which machine would be 
chosen—if any. 

There’s strong evidence that 
IBM was planning to unveil an 
AC-powered 286-based port- 
able last fall but pulled back 
after it saw the Compaq SLT/ 
286. —Gus Venditto 


How important is the abiiity to 
exploit the power of SQL now? 
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he more invaluable your data is to you, the more youll anti-static liners. So static charges are dispersed before they 
value Verbatim® Because when it comes to high ever have a chance to build up. 
performance and dala protection, Verbatim has the winning For the worlds ultimate data protection, DataLifePius floppies 
combination no other floppies can copy. have an exclusive DuPont Teflon® coating. So fingerprints and 
Consider this: Verbatim DataLife® A spills can be easily wiped from the 
floppies are engineered to perform an = = xt recording surface. 
average of 50 million revolutions. That's 15 z= (ati) ] And of course, all Verbatim floppy disks 
times the industry standard. | are tested to be 100% error free and are 
Then consider that Verbatim — = : backed by a lifetime warranty. 
DataLifePlus™ and DataLife HD 5)” Verbatim data cassettes and cartridges, 
disks were the first floppies to be factory formatted. 8 54” and 34” diskettes. For people who put a premium on 


Verbatim also gives you plenty to consider when it comes to performance and protection. 
data protection. After all, nearly 50% of all computer users have For more information on the full line of high-quality 
lost time and money due to accidental data loss. That's why Verbatim products call 1-800-538-8589. 
Verbatim offers advantages like DataHold™ and DataHold II ® Teflon is a DuPont registered trademark. 
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Intel Visual Edge, DP-Tek LaserPort 
Boost HP LaserJet Gray-Scale Abilities 


=r 5 — my 


BY EDWARD MENDELSON 


Without moving an inch from 
your desk, your laser printer can 
take a giant step in its evolution 
into a printing press. 

With Intel’s $695 Visual 
Edge enhancement board (or its 
close relative, DP-Tek's $685 
LaserPort board), an HP Laser- 
Jet Series II can print photo- 
graphs and similar gray-scale 
images at four times more reso- 
lution than before—and, as a 
bonus, can print them three 
times faster. 

A typical image printed via 


Visual Edge 

Intel Corp. 

PCEO 

5200 NE Elam Young Pkwy 
Hillsboro, OR 97124-6497 
(800) 538-3373 

(503) 629-7354 

List Price: $695 

Requires: 640K RAM, IBM 
PC AT or compatible, IMB 
LIM expanded memory, HP 
LaserJe1 Series 11. 

In Short: A board for fast, ef- 
fortless, high-resolution laser 
printing of gray-scale images. 
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LaserPort 

DP-Tek Inc. 

245 N. Hydraulic 

Wichita, KS 67214 

(32) 269-3068 

List Price: $685 

Requires: 640K RAM, tBM 
PC AT or compalible, tMB ex- 
panded memory (hardware 
only), HP LaserJet, LaserJet 
Plus, or LaserJel Senes Il. 

In Short: Once installed, a 
board that’s functionally similar | 
to the Intel’s Visual Edge, bur | 
with exira oplions. 
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the Visual Edge system has 64 
shades of gray at 70 lines per 
inch. The lines per inch can be 
expanded to 100 if the gray 
scale is reduced to a still-accept- 
able 37 shades. While hardly 
perfect, this range approximates 
the quality of newspaper half- 
tones and produces images that 
retain their clarity in a copying 
machine. 

By comparison, a standard 
laser-printed photograph with 
64 shades of gray has only a 
coarse 38 lines per inch, while a 
100-lpt image has only 10 
shades of gray. 

The technology that does the 
trick was developed by DP-Tek 
for the LaserPort and licensed 
by Intel for the Visual Edge. 
The two systems produce iden- 
tical results. 

Most users will prefer the In- 
tel version, which is designed 
more for the end user than for 
OEMs (original equipment 
manufacturers) and VARs (val- 
ue-added resellers), but the DP- 
Tek version has unique options 
that for some users will make it 
the only choice. 

Both systems consist of a 
short expansion card that fits 
into an 8-or 16-bit slot of an AT 
or compatible and a small card 
that fits into the /O option slot 
of the HP LaserJet Series II. A 
video cable sends graphics out- 


puter to the board in the printer, 
while the parallel or serial port 
that you normally use for print- 
ing continues to be used for text. 
Inside the printer, text and 
graphics are combined to print 
on the same page. 

Both systems need at least 





| | IMB of EMS RAM in which to 


store and process images. The 
Visual Edge works with any fla- 
vor of EMS, but the LaserPort 
can work only with EMS creat- 
ed in hardware, not by EMS em- 
ulators or 80386 memory man- 
agers. The Visual Edge works 
with only the HP LaserJet Series 
II, but the LaserPort has an op- 
tion that lets it work with the 
original LaserJet or LaserJet 
' Plus. Neither of the boards 








put from the board in the com- | 








works with the new LaserJet Se- 
ties [ID—yet. 

Each system works directly 
with Ventura Publisher, Page- 
Maker, and other Microsoft 
Windows applications and with 
Z-Soft products like Publisher’ s 
Paintbrush. Once you install 
the system, the application uses 


Edge, the images that result are 
about equal in quality to those 
that Ventura produces on its 
own. 

The Visual Edge also comes 
with a memory-resident EMS 
graphics manager that adds in- 
direct support to Lotus’s Free- 
lance Plus, Software Publish- 
ing’s Harvard Graphics, and 
Ashton-Tate’s Chart-Master. 
The LaserPort board includes 
software that lets advanced us- 
ers integrate the system into any 
program that allows direct entry 


The top picture was printed using the Visual Edge system. The bottom is ordinary HP 


LaserJet output. 


it automatically, and you never 
have to think about it again. But 
you have to give up all print 
spoolers or buffers before the 
system will work. 

The picture quality you can 
get from the Visual Edge de- 
pends on the application that 
sends the picture through the 
system. With Ventura Publish- 
er 2.0 the Visual Edge can pro- 
duce fine newspaper-quality 
images because Ventura starts 
out with impressive gray-scale 
capabilities built in. Page- 
Maker, in contrast, starts out 
with relatively primitive gray- 
scale capabilities. When you 
use PageMaker with the Visual 
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of LaserJet escape codes. The 
LaserPort also has utilities that 
let you print images from the 
DOS command line. 

The next giant step in the 
evolution of the laser already on 
your desk may be DP-Tek’'s 
forthcoming LaserPort Gray- 
Scale board. For $1,295, this 
product will give LaserJet im- 
ages an impressive 212 lines per 
inch and 512 shades of gray. 
This level of performance ele- 
vates laser images to the quality 
of book publishing. Mean- 
while, the Visual Edge and the 
current version of the LaserPort 
bring those images to an impres- 
sive level at a reasonable cost.{d8 





Watch for our weekly ads in the centerfold of 
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HP LaserJet Supercartridge, Font Generator 


nv 
PE avon on 
BY EDWARD MENDELSON 


Sooner or later every HP Laser- 
Jet owner succumbs to font fe- 
ver, a condition marked by an 
insatiable desire for new type- 
faces. Even the worst sufferers 
from this painful condition now 
have two new ways to satisfy 
their craving. Help has arrived 
in the shape of a font generator 
and a supercartridge, both au- 
thentically Hewlett-Packard. 


Letter Gothic 

Line Printer 

Courier 

Courier Bold 
Courier Italic 
Prestige Elite 
Prestige Elite Bold 


Prestige Elite Italic 


Letter Gothic 


Letter Gothic Italic 


Tms Rmn 

Tms Rmn Bold 
Tms Rmn Italic 
Helv 

Helv Italic 
Helv Bold 


matching screen fonts. 

Type Director includes sup- 
port for Microsoft Word, Ver- 
sions 4 and 5, and support for 
WordPerfect 5.0 is forthcom- 
ing. Programs like Manuscript 
and WordStar, Release 5, can 
also use Type Director fonts; 
and if you know how to use es- 
cape codes, you can use the 
fonts with any other application 
that supports the LaserJet. 

HP's Type Director com- 
petes directly with Bitstream’s 
identically priced Fontware 


2.6 point 6 point 


8.5 point 
10 point 
10 point 
10 point 
7 point 

10 point 
10 point 
9.5 point 
12 point 
8 point 

10 point 

10 point 

8 point 

10 point 


10 point 
12 point 
12 point 
10 point 
12 point 


12 point 14 point 


Hewlett-Packard’ s ProCollection supercartridge includes 65 HP LaserJet fonts. 


Type Director 

Licensed from Agfa Compu- 
graphic, HP’s $95 Type Direc- 
tor creates, manages, and in- 
stalls LaserJet soft fonts in any 
size from 5 to 200 points. 

You create fonts by combin- 
ing the Type Director program 
with typeface outlines sold by 
HP and Agfa Compugraphic in 
$195 packages that include four 
outlines each. A typical outline 
package contains raw data used 
for generating fonts in a related 
typeface like the roman, italic, 
bold, and bold italic varieties of 
Garamond. HP sells a $225 Pre- 
mier Collection package, which 
includes Type Director plus 
three outline packages. 

The program installs fonts 
for instant use in Ventura Pub- 
lisher, PageMaker, and other 
applications that run Microsoft 
Windows, complete with 





and, for the most part, wins. 
The most impressive difference 
between the two systems is 
speed. If you don’t have a math 
coprocessor chip in your ma- 
chine, HP’s creates and installs 
fonts five times faster than Bit- 
stream's. If you have a math co- 
processor, Bitstream’s closes 
the gap but still runs at half HP's 
speed. 
HP’s lets you install the 
same fonts in more than one ap- 
plication from a single menu. 
Bitstream's makes you use sep- 
arate installation programs for 
WordPerfect, Word, Page- 
Maker, and Ventura Publisher. 
HP's offers a choice of 16 char- 
acter sets, Bitstream's offers 3 
or 4. When you want to use 
enormous fonts that occupy 
acres of disk space, HP's lets 
you generate only the characters 


12 point 
12 point 
12 point 
10 point 


12 point 


12 point 


12 point 





has no comparable custom op- 
tions. 

HP's includes downloading 
and other functions that you 
won't find in Bitstream's. And 
unlike Bitstream’s, HP’s lets 
you install fonts from any third- 
party source into your applica- 
tions, even if the fonts weren't 
made by Type Director. Bit- 


stream's font generator can cre- | 


ate PostScript-compatible soft 
fonts. HP’s can’t. - 

Both programs create stand- 
ard LaserJet printer fonts, but 
the typeface out- 
lines from one 
vendor can't be 
used with the 
other vendor's 
generator. Bit- 
stream has al- 
ready released 
more than 50 
packages with 
four outlines 
each; HP’s first 
release of Com- 
pugraphic out- 
lines offers 14 
packages, in- 
cluding a pack- 
age of ‘‘ding- 
bats"’ and other 
nonstandard 
symbols. Each 
vendor promises 
quarterly addi- 
tions to the lineup. 

In the end, what matters 
most is the quality of the fonts 
you see on the page. The Com- 
pugraphic fonts aren’t better or 
worse than Bitstream's—but 
they’re significantly different. 
Compugraphic's version of 
Times Roman is a dark, narrow 
face that works best in narrow 


columns but looks cramped | 


when printed across a full page. 
Bitstream's version of Times 
Roman is a lighter, more open 
face that looks best when set 
across the page but seems too 
loose for narrow columns. Your 
choice depends as much on per- 
sonal taste as on the kind of 
work you do. 


HP ProCollection 
If you don’t want to generate a 
few dozen fonts, just plug them 


you actually need. Bitstream’s | in. Following in the fontsteps of 
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| IQ Engineering’s Super Car- 
| tridge 1, Hewlett-Packard now 
| offers a 65-font cartridge called 

the HP ProCollection. At $300, 
it holds most of the fonts that 
most users will ever need. 

For proportional fonts, the 
ProCollection uses Bitstream’s 
versions of Times Roman and 
Helvetica in sizes ranging from 
8 to 14 points. Fixed-pitch fonts 
include Prestige Elite in 7 and 
10 points, Courier in 10 and 12 
points, and Line Printer in 8.5 
points. Letter Gothic comes in 
surprisingly legible 3.6- and 6- 
point sizes for printing monster 
spreadsheets on a single page as 
well as normal 9.5- and 12- 
point sizes. 

All fonts include the stand- 
ard ASCII characters; most add 
a few legal symbols. The pro- 
portional fonts come in portrait 
orientation only, while the 
fixed-width fonts come in both 
portrait and landscape modes. 

The ProCollection isn't a di- 
rect substitute for existing HP 
cartridges. But that shouldn't 
keep you from buying it. The 
HP label guarantees that every 
major application will provide 
support for the ProCollection 
within a matter of weeks. [i 
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Hewlett-Packard Co. 

P.O. Box 10301 

Palo Alto, CA 95303-0890 
(415) 857-150 


Type Director 

List Price: $95; outhne pack- 
ages, $195 each; Premier Col- 
lection with Type Director and 
three outline packages, $225. 
Requires: 640K RAM, HP La- 





serJet or compatible, DOS 3.1 
or later. Nol copy protected. 
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HP ProCollection 

List Price: $300 

Requires: HP LaserJet or com- | 
pahible. 
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Quicken is easy 
because it looks like 
your paper check 
book. There's 
nothing new to 
learn, 


Quicken automati- 
cally opdates your 
check register, recal- 
culates bal %, 
and prints your 

Quicken prints checks. 

checks even on 

laser printers. 

Preapproved by all 

financial institu- 

| tions, Quicken 

_ checks are easily 

ordered through the 
form in the package. 


Quicken gives 

you these reports 

in seconds: 

+ Budget vs. Actual 

* Taxable Income. 
Deductions 

«Income and 


Expenses (P&L) 

* Rental Property. 
Job Costs 

+ Accounts Payable 

+ Cash Flow/Cash 
Needs 

* Payroll Taxes. 


_ checks without 
typing. 





Stop Taxing Yourself. 
Quicken; $4995 


uicken? is the fastest, easiest way to 

do your personal and smail business 

finances. You'll slash time and effort 

every month, plus have perfectly 

organized financial records. Now instead of 
dreading tax time, you'll save even more hours, 
because Quicken links directly to the top selli 
tax software, J.K. Lasser’s Your Income Tax™ an 
TurboTax? 


Forget Financial Hassle 
Quicken is so automatic, it does your monthly 
financial work for you. It actually learns your 
regular bills. Just confirm the payment amounts 
on your auto loan, utilities, and other bills. 
Quicken does 14 bookkeeping steps and hands 
you the printed checks already addressed for 
mailing. All you do is sign them and seal the 
envelopes. 

Automate Your Taxes, Too! 
Quicken saves you hours at tax time, because all 
your tax information is right at your fingertips. 
It prints itemized lists supporting tax deduc- 
tions in just seconds.Or, you can let J.K. Lasser’s 
Your Income Tax and Turbo Tax, quickly and 
accurately read income and deductions from 
your Quicken records and directly transfer that 
data to your tax forms. 


Know Your Financial Situation 
in Seconds 
Quicken gives you detailed reports such as 
budget vs. actual comparisons, income and 
by category, accounts payable, 
accounts receivables, or P&Ls, on screen or on 
paper, almost instantaneously. 


The World's #1 Selling 
Financial Software 
Here's why Quicken is the world’s most popular: 





Absolutely the best small accounting program 
made. 

—Bob Schwabach, Universal Press Syndicate 
This intelligently designed finance program is 
easy enough to start using in minutes, yet power. 
ful enough to completely organize both personal 
and smail business finances, 

—Steve Morgenstern, Home Office Computing 





No Accounting Mumbo Jumbo 
Quicken is as easy as the pen and paper you use 
now. You'll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 

For Personal and Business Use 
No other financial software provides more flexi- 
bility to handle the wide range of personal or 
business needs. Quicken is for service and 


Exports daia and reports in ASCH format. Also exports 
"Banslec Usiity. 


Rardware ‘Wernion: Al IBM® PC, AT? PS/Z and 
compatibles with 256K RAM and DOS 2.0 or highes All Al moniers. 
Hardware Wernions: Tandy 2000 St. with 384K RAM we 


TBM PC, AT, PS/2, and compatible computers with 512K RAM and DOS 2.0 oe higher 
‘Al printers. All monihexs (monochrome msemhoes require a Hercules ot competibie 


‘Also available bor Macintonh ® and Apple 1.® 

‘Capacity: Uniimuted rmimber of bank accounts, Uniimed number of wansactions 
Maximum amount $9,999,997. 99 

(Osher: Unlimed FREE techmical mupport. Not copy-prosected. Checks are pre- 
approved by all financial lnrdautions in the U.S. and Canada. Sample checks and, 
order faom are enclosed in Quicken package 


Sefverare Compatibility. 
‘a Lotus? format with 


manufacturing businesses, doctors, consultants, 
designers and retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief from bookkeeping hassles. 


Try Quicken FREE for 30 Days 
Order Quicken today from the coupon below, 
or through our toll-free 800 number. If you're 
not completely satisfied with Quicken for any 
reason, simply return it for a full, no-questions- 


W Quicken Gs" 


| Iwant to try Quicken on your no-risk 30-da 
fm not I may return it within 30 
| days for a full refund. Quicken, $49.95 plus $3.00 ship- 
ping and handling California residents add sales tax 
| Call 800-624-8742 


0g send this coupon with your check or credit card mumber to Intuit. 








| Address 
| City —__ State. 
Zip 


O DeskMate version 
C transfer Utility to Lotus (optional, $19.95) 
O Check enclosed (no purchase orders, please) 
O Visa 0 MasterCard 0 Am Ex 
| Card No. 





| 
| 
| 
| 
| 
D3" disk | 
| 
| 
| 
| 
| 


| Expiration Date ———__ 
-Srntunt oc... | 
a 





$13,000 Tektronix Phaser Delivers 
300-dpi Color PostScript/HPGL 


BY GERARD KUNKEL 


If you've been waiting fora 
high-quality color printer at a 
justifiable cost, wait no more. 
The Tektronix Phaser Card 
PostScrip/HPGL adapter and 
Phaser CP color thermal wax 


penalty is minimized; color out- 
put is not much slower than 
black-and-white laser output. 
The $6,000 300-dot-per- 
incb Phaser CP is the color ther- 
mal wax transfer engine in the 
family. This is a big machine. 
You may consider giving it a ta- 
ble all its own. And don’t begin 
to imagine that it’s portable. 


Balloon Sales Deflate 


The Tektronix Phaser CP printer gives this graphic a snap of color. Colors were 


Specified directly in PostScript code. 


transfer laser printer team up to 
produce outstanding color hard- 
copy at a reasonable $12,995. 

The 8-bit Phaser adapter 
card installs in a standard AT 
bus and boasts 8MB of RAM for 
the PostScript interpreter, one 
port for the Phaser CP, and an- 
other for an optional black-and- 
white laser printer. Since the 
PostScript interpretation takes 
place on the Phaser Card in the 
host computer, most non-Post- 
Script-compatible laser printers 
will work. At $6,995, this inter- 
preter board is a bargain when 
you consider its power. 

Because PostScript process- 
ing is done in the host, the speed 





Moving the printer across the 
room becomes at least a two- 


person challenge. With this | 


kind of color output, though, 
you won't mind the backaches. 

If you already have a Tek- 
tronix 4693D or DX, the Phaser 
Card will give you PostScript 
compatibility without having to 
purchase the Phaser CP print en- 
gine. 

Setup for the Phaser system 
is a breeze. The adapter comes 
with a complete set of documen- 
tation to help change jumpers if 
you encounter interrupt con- 
flicts with mice, network cards, 
or other adapters. Follow a sim- 
ple set of menus to install the 








software and utilities; update 
your AUTOEXEC.BAT file, 
hook up the provided cable, and 
color prints can start to flow. 
The Phaser Card interprets 
all of the standard PostScript 
operators. In addition, the card 
interprets the extended color 
PostScript operators, including 
**setemykcolor.”” When print- 
ing to the optional black-and- 
white printer, the Phaser Card 
translates the color values into 
the appropriate gray values. 
The Phaser CP offers a four- 
Pass cyan, magenta, yellow, 
and black ribbon, or a three- 
pass magenta, yellow, and cyan 


| ribbon. Fortunately, the CP 


contains the electronics to un- 
derstand which ribbon has been 
installed, and no user interven- 
tion or software setup is neces- 
sary. 

Tektronix recommends us- 
ing the latest version of the Mi- 
crografx PostScript driver for 
Windows. The driver is bundled 
with the installation software. 

Like most other PostScript 
printer clones, the Phaser offers 
the standard 35 resident fonts. 
Resetting the font matrix direct- 
ly in PostScript code proved the 
system to be fast and reliable. 

Every new system has some 
room for improvement. In the 
case of the Phaser, downloada- 
ble fonts is the area. Currently, 


| the system provides support for 


Bitstream type 3 downloadables 
without hints (intelligent scal- 
ing information). Ideally, the 
Adobe downloadable outline 
fonts with hints would be fully 
supported. 

Another caveat, 
planned resolution, is network- 
ing support. Right now the 
Phaser system supports only 
3Com networks. This system is 
best utilized in a networked en- 
vironment. At $13,000, and 
about $1 per output page (quali- 
ty paper is expensive, and so are 
the ribbons), it would be a waste 
to put this device in the hands of 
only one person. 

There are already a signifi- 
cant number of popular soft- 
ware packages that will support 
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| the Phaser, including Page- 


Maker 3.0. Other programs 
such as AutoCAD can drive the 
Phaser using HPGL. And if 
high-quality acetate transparen- 
cies for overhead projections 
are your game, try Harvard 
Business Graphics or Micro- 
grafx’s Windows Graph. 

Originally the Phaser family 
of PostScrip/HPGL output so- 
lutions was to include the 
Phaser LP, a 300-dpi B-sized, 
black-and-white printer. Con- 
trary to other press coverage, 
Tektronix will not be offering 
this printer but will be support- 
ing other popular A- and B- 
sized black-and-white laser 
printers through the Phaser 
Card’s parallel port. 

Tektronix is also offering a 
Macintosh version of the Phaser 
system—called the Phaser Col- 
or PrintStation—for $15,995. 
In addition to everything avail- 
able in the PC-based product, 
the PrintStation has a 40MB 
hard disk and hooks directly 
into AppleTalk as a print server. 

The Tektronix Phaser family 
of products marks an important 
price-performance break- 
through in the PostScript color 
printer arena. Since the system 
lives in both IBM- and Apple- 
compatible environments, it is a 
natural for workgroup systems 
that use 3Com as the bilingual 
interpreter. PC 


FACT 
mM FILE 


Tektronix Phaser Card 
Tektronix Phaser CP 
Tektronix tac. 

P.O. Box 1000 

Wilsonville, OR 97070 

(503) 685-3585 

List Price: Tektronix Phaser 
Card, $6,995; Tektronix Phaser 
CP, $6,000. 

Requires; AT-bus-compalible 
computer, PostScripl- or 
HPGL-supported application 
software. 

In Short: A high-qualily Posi- 
Scnpt'HPGL-compatible color 
thermal wax transfer printer hat 
runs off of an AT-bus adapter 
card. 
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Don't drag 





gelato 


your PC along! Take the shortcut 


between programs and files with Software Carousel. 


Why get dragged down by that 
old PC technology? 

Despite the si histicarion of today's 
PCs, there's one thing they still don’t do. 
And that's work the way people work. 
Jumping from one task to another—from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs —or just look at another file—it's 
the same old, tiresome routine—saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the “next generation” of computers. 
Oruse Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to |-2-3 to dBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving—or wasting a precious 
moment of your time. Or your computer's 
memory. 


Here’s what people are sayin 


“Can't believe how well 


“Unlike 
and doce tems (eg MS Windows 


Its “personality” 


“Fantastic program, Gr 
~ Larry Pearsal, ed Sa 


“Solved all my problems with rec; 
~Walter Afouncr, Tera eeent 


» Desa View) yours works 
“Cin Yo tig hoe 


It works by creating a number of indepen- 
dent software slots to load your programs 
ine You get up one of these software 
slots, so youcan load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
processor! Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet andit’s just like you left it. It’s like all 
your programs are “pop-ups,” just a hotkey 


away. 

Or load the same program into a few dif- 
ferent slots, each witha different file. Now 
go from one to another in an instant. 
Here’s the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. 
But there are several important differences. 

First, al make you split your memory 
up among the p you want to use. 
Software Cherwell you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

er environment programs work with 
only some software. Software Carousel 


8 about Software Carousel! 
needs 80386?” 


1S not fragile 


works with everything. Period. It even 
resolves conflicts among memory resident 


ms. 

Other software creates a working envi- 
ronment that’s complex, unfamiliar, with 
cramped little windows and strange com- 
mands. | takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It's so downright useful, even IBM® 
recommends it. 

Even as youread this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you'll agree, that with this 
kind of: , convenience, and next- 
generation performance, $79.95 is a small 


price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If, after thirty days, you're not satisfied that 
Carousel is the right way to get that 

old PC technology off your back, we'll gladly 

arrange for a refund of your purchase price. 


A Cora 79" 
SOFTLOGIC 


SOLUTIONS 
One Perimeter Road 
Manchester, NH 03103 
(603)427-9900 in NH 


Call 800-272-9900 


IBM 1s a registered rrademark of #6 
International Business Machines Corporation. 


CIRCLE 334 ON READER SERVICE CARD 


NEW from the publisher of SOLOMON III. . . 


PROFITWISE 





BASIC ACCOUNTING SOFTWARE FOR 
90% OF U.S. BUSINESSES! 


REAL ACCOUNTING 
FOR $229.00 


INTRODUCING PROFITWISE, a basic ac- 
counting software system designed to 
meet the accounting needs af many 
small businesses. Stotishcs show that 
only 10% of American businesses have 
soles over $500,000. . .PROFITWISE is 
teal accounting for the other 90%! 


PROFITWISE 
OFFERS WHAT NO OTHER 
PRODUCT OFFERS... 


REAL ACCOUNTING Recognizing that 
businesses with lesser revenues need 
feal accounting too, TLB Inc. has 
developed PROFITWISE, 0 specially 
adapted version of the powerful 
aword-winning Solomon Ill system. 
PROFITWISE provides many af the 
features of Solomon il but limits the 
number of transactions it will handle, 
With PROFITWISE, users will pay for only 
the features ond transaction volume 
they need. 


UPGRADE CAPABILITIES Everything 
users learn with PROFITWISE applies to 
Solomon lll. The user can easily and 
quickly upgrade ta Solomon Ill at any- 
time. There Is no need fo rekey infor- 
mation because the PROFITWISE dato- 
base is compatible with Solomon Ill 


TRAINING available nationwide. 


UNSURPASSED TELEPHONE SUPPORT! 


TLB HAS THE ANSWER TO ALL YOUR 
COMPUTER ACCOUNTING NEEDS. 





FEATUREWISE. . 
W BASIC ACCOUNTING 


$229.00 
Generali Ledger 
* Extensive Annual and Periodic 
Budgeting capabilty 
* User defined iy penods - 
post to any per 
¢ Powerful report nies obliity 
Payroil 
* Standard deductions and earnings 
type oready set up 
* Unbmited number of user detined 
deductions including 401K capabilty 
* All Federal and State tables Included 
¢ Automatic W-2. 941 and state 
unemployment reports 
Accounts Paysbis 
* Trocks complete 1099 information 
* Both post due and until due aging 
raport tormats 





Accounts Recsivabis 

* Open-item and balance forward 
customer accounts 

* User defined terms and oging 
cotegores 

Invoicing 

¢ Automatic sales tox calculation 

* Optional user-defined message 
ON INVOICES 

* Aulomatie backardenng 
(w/Inventory module) 

* Service and Product invoices 

Fixed Assets Depreciation 

schedules, acquisition and disposition 

Address Prints lists, labels or index cards 


EASY JO USE... 







PROFITWISE Basic Accounting 
must be installed prior fo these 
add-on modules; 
@ PROFITWISE INVENTORY 
& JOB COSTING 
Add @ $229.00 
Job Costing 


* Automate interface with Payroll 
and Accounts Payable modules 













feduces data entry 

© Tracks jobs from bidding through 
completian 

Inventory 

* Automatically updates general 
ledger for COGS 

« Automatically updated 












@ PROFITWISE REPORT 
& GRAPH DESIGNEA 
Add @ $229.00 
Output 


* Automatic formatted reports on 








scteen or printer 

© User tormatted reports with 
Thulhple ‘evel subtotal breaks 
and grand totals 

© Transfer ot information to 
Lotus worksheets 


Hardware Requirements: Al 2M PC/XT AT PS/2. Compog end 
JOOS compotiote PCs. PC-DOS of MS-DOS 31 cx hagher GAD RAM, 
snes 10 Borage partes copctote of 










tard aan 
‘fenting 132 conants (nomres or 






The PROFITWISE system features: 
* Computer based tutorial that guides 


you through installation 
© Online help “at your fingertips” 


© Up to 10 departments or company 


codes 


* Extensive password protection obility 


© Thorough audit frail of all 
transactions 


reduce data entry 


© Reports can be output to screen or 


spreadsheet/word processor 
© Camprehensive User 
Reference manual 


Ly 
© Full integration between modules to 7 : 
t 





e CALL NOW /O ORDER! . = 
1-800.777. 0521 = - y 
¢ ASK FOR PROFITWISE AT YOUR LOCAL COMPUTER STORE - 
° oh ae BY MAIL... ada $10.00 tor shipping & handing - Solomon 
ea 
Pa fers Wine FINDER: HIS. 45839 Series 
Pee plepgielo oc etn ies —s Software 
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Compagq’s Advanced Graphics System: 
Hi-Res, High-Speed Graphics for CADD 


The Compaq Advanced Graph- 
ics System, a graphics board 
and monitor combination, sig- 
nals Compagq’s entry into high- 
resolution graphics. 

The $1,499 Compaq Ad- 
vanced Graphics 1024 Board, 
populated with its standard 
$12K VRAM and 128K 
DRAM, generates 16 simulta- 
neous colors at a resolution of 
1,024 by 768; the optional $599 
Compaq Advanced Graphics 
Memory Board adds 512K of 
VRAM for 256 on-screen color 
capability. A TI 34010 graphics 
processor helps speed perform- 
ance to five times faster than 16- 
bit VGA, according to Compaq. 
Application support in- 
cludes display list drivers for 
AutoCAD Releases 9 and 10, 
and drivers for AutoShade, Au- 
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toSketch, and Microsoft Win- 
dows/286 and Windows/386. 
The board can be programmed 
to operate in either 8- or 16-bit 
mode and provides switchless 
configuration. 

Topping off the system is the 
$1,999 Compag Advanced 
Graphics Color Monitor, a 16- 
inch noninterlacing analog dis- 
play. The monitor supports 256 
colors at resolutions of 1,024 by 
768 and 640 by 480, at a .29- 
millimeter dot pitch. 

List Price: Advanced 


Corp., 20555 FM 149, P.O. Box 
692000, Houston, TX 77269; (713) 
370-0670. 


Intel Math 
Coprocessor Conserves 
Laptop Power 


The privileged few who use the 
Compaq SLT/286, Toshiba 
1600, and Zenith Supers- 
Port/286 laptops can take ad- 
vantage of Intel’s 80C287A 
malh coprocessor. The $510 
chip needs one-third the power 
that previous models required, 


The Intel 80C287A math 
coprocessor uses CHMOS technology 


| fo minunize laptop energy requirements. 


























Impress Brings DTP 
Tools, WYSIWYG 
Display to 1-2-3 
Even if your company is in the 
red, /mpress helps you make the 
bottom line look a little better. 
PC Publishing's new $139 
add-in for Lotus /-2-3 gives you 
a WYSIWYG inlerface and sev- 
eral desktop-publishing tools. 
Impress’s fealures include 
eight different typefaces, eight 
shades of gray, andeight colors, 
as well as the ability to bold- 
face, shade, underline, and box. 
















Fonts, sizes, and styles can be 
set for individual cells, and you 
can prin! graphs and spread- 
sheets on the same page. 

List Price: impress, $139. 
Requires: 384K RAM (hard disk 
recommended); Lotus /-2-3, 
Release 2.0 or later; graphics driver 
for chosen printer; graphics adapter 
{for WYSIWYG display only); 
DOS 2.0or later. Not copy 
protected. PC Publishing. 1801 
Avenue of the Stars, Los Angeles, 
CA 90067; (213) 556-3630. 
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Borland, the company that 
gave us the first ‘‘gee-whiz’’ 


SideKick for Presentation Man- 
ager. The TSR desktop utility is 
available now bundled with 
1BM’s OS/2. Borland says it 


will sell the product for $250, 


when demand warrants it. 
SideKick for Presentation 
Manager uses the OS/2 graphi- 
cal interface and clipboard for 
cutting, copying, and pasting 
data and graphics between ap- 
plications, as well as displaying 


fonts, icons, and ‘“‘child’’ win- © 


dows. In addition to the multi- 
tasking capabilities afforded by 
OS/2, the program shares files 
with Paradox. 

SideKick Plus users will rec- 
ognize the four applications of 
the Presentation Manager ver- 
sion: Time Planner, Notepad, 
Phonebook, and Calculator. 

The Time Planner gives you 
monthly, weekly, and daily 

| views of your schedule, with 
icons representing types of ap- 





OS/2 application, Paradox | 
OS/2, now follows it up with | 





























according lo Intel. 

The 16-bit Intel 80C287A 
uses CHMOS technology to 
minimize power consumption 
and runs at 12.5 MHz. 

List Price: Intel 80C287A, $510. 
Requires: Compaq SLT/286, 
Toshiba 1600, or Zenith Supers- 
Port/286. Intel Corp., PCEO, CO3- 
7, 5200 NE Elam Young Pkwy., 
Hillsboro, OR 97124; (503) 629- 
7354. 
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Borland’s SideKick for 0S/2 
PresentationManager _ 


| pointments. You can also attach 
| notes to appointments or search 
for free time. The Phonebook 
features an auto-dialer and the 
ability to create multiple pbone 
books. You can see your entries 
in table view or card view and 
import ASCIl files. . 
You can save the Calcula- 
tor’s tapes for archiving or for 
rerunning similar calculations. 
The Notcpad provides undo, 
search-and-replace, and the 
ability to integrate Calculator 
tapes into documents, 
List Price: SideKick for 
Presentation Manager, free with 
IBM's OS/2. © 
Requires: 3MB RAM, 80286- or 
80386-based system, EGA card 
(mouse recommended), hard disk, 
~ Hayes-compatible modem for 
dialing. the Presentation Manager. 
OS/2 Standard Edition 1.1 or later. 
Not copy protected. Borland 
International Inc.. 1800 Green Hills 
Rd., P.O. Box 660001 , Scotts 
Valley, CA 95066; (408) 438-8400. 
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PC Viewer Lets You 
Project Presentations 
Without a PC 


In Focus Systems’ PC Viewer 
is designed to lighten the bur- 
dens of presenters weary of 
hauling their once-lovable lug- 
gable or laptop: the projection 
panel's optional memory mod- 
ule provides IMB of memory 
for storing prescntations, allow- 
ing them to be run with or with- 
out a computer. 


wv 








In Focus Systems’ PC Viewer projet ton panels feature 


bright blue and yellow or black-and-white displays 


The panel comes in several 
models, all offering 640 by 480 
resolution, cight shades of gray 
and eight patterns (user-selecta- 
ble), and compatibility with the 
ISA bus, PS/2s, Apple IIs, and 


Macintoshes. The $1,295 480S 
PC Viewer displays in bright 
blue and yellow, the $1,595 
480GS PC Viewer projects 
black and white. 
For an additional $1,400, a 
memory module and remote 
control combination upgrades 
both panels to the models 
4808/2 and 480GS/2. The mod- 
| ule contains firmware that al- 

lows you to add animation, dis- 
| solves, and other special effects 
| to your presentations, The re- 
mote control pro- 
vides an clectronic 
poinler, under- 
liner, and high- 
lighler. 

The PC View- 
ers weigh between 
3 and 5 pounds, 
can endure tem- 
peratures of up to 
149 degrees Fahr- 
enheit, and can 
withstand a shock 
of 75g. according 
| toln Focus. 

List Price: 4808 PC 

Viewer, $1,295, 

480GS PC Viewer, 

$1,595, 4808/2 PC 

Viewer, $2,695, 
480GS/2 PC Viewer, $2.995, In 
Focus Sysiems Inc. , 76495 W 

| Mohawk St., Tualatin, OR 97062; 
(503) 692-4476, 
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| CheckFree Reduces 
Your Financial 
Paperwork 


| CheckFree Technologies 
hopes to hasten the demise of 
the personal check with Check- 
Free, a service that allows you 
to pay bills and transfer funds 


| income, expense, and budgei 
reports, all payments are record- 
ed automalically upon transmis- 
sion. One added convenience is 
that, payments occurring at reg- 
ular intervals can be processed 
automatically. For security, 
| CheckFree encodes transmis- 
| sions, and each account is pass- 


CheckFree 


aay: 


Transmission Confirmation 


Travenizzlon successful. 


CheckFree will feplenent all [i 


instractionc specified im your file. 


You may now wizh to: 


-Revigwsbalance yaur register 


-Review Budget ing and Reports 


—Exit the program 


PAY CHEC 
VISA 
MARMER CABLE COMIN ICAT 





CheckFree lets you automate repetttious and regularly scheduled payments 





electronically, regardless of fi- 
nancial institution (all transac- 
tions are processed by the Fed- 
eral Reserve system). 

An initial charge of $29.95 
gets the CheckFree Servisware 
software, documentation, and 
the first month's service, after 
that, the monthly charge for 
CheckFree is $9, with an addi- 
tional fee after the first 20 trans- 
actions. The software provides 
a checking account register and 


| word- protected. 

| List Price: CheckFree Servisware, 

| CheckFree slartup package, user 
guide, and firs) momh’s service, 
$29.95; monthly service charge, 
$9. 
Requires; 256K RAM, modem. 
DOS 2.1 or tater. Copy protected 
CheckFree Technologies, P.O. 

} Box 897, Columbus, OH 43216; 

(614) 898-6000, (800) 882-5280. 


| CIRCLE 441 ON REAOER SERVICE CARD 





a 


A novel newcomer in the recent 
spate of OCR software pack- 
ages, AutoRead reads text in 
any language, even non-Ro- 
man-based alphabets like He- 
brew and Russian. The $995 
package—developed by Infor- 
matique Systemes TeleCom 
and marketed by Tutor- 
land—learns characters, reads 
100 characters per second, and 
has a recognition rate of over 99 
percent, according to Tutor- 
land. 

The basic AutoRead package 
tuns under Microsoft Windows. 


a 


The software reads typewrilten 
fonts in sizes between 5 and 20 
points, discriminates between 
similar characters (such as com- 
mas and apostrophes}, and rec- 
ognizes ligatures, split charac- 
ters, and multiple fonts used on 
a single page. It features a text 
editor and zoom capability; files 
are output in ASCII format for 
importation into your word pro- 
cessor. 

For an additional $1,000, 
the package includes Module I, 
which allows itto handle italics, 
kerning, and proportionally 


| AutoRead Confers Optical Character Recognition on the Multilingual Office 


{ 


spaced fonts and read direcily 
from scanners, For $3,495, Au- 
toRead includes both Modules | 
and II. These two items let you 
define up to 99 windows per 
page, read columns, and omit 
graphics. 

If you prefer to eschew the 
graphical interface, the $6,995 
AutoRead Plus rans under DOS 
without Windows. It offers the 
capabilities of the other conftg- 
urations but reads at over 200 
cps and can read multiple fonts 
simultaneously, according to 
Tutorland. 





List Price: AutoRead, $995: with 
Module 1, $1,995, wih Modules | 
and ll, $3,495, AutoRead Plus, | 
$6,995. 

Requires: 512K RAM, Microsoft 
Windows (except for AutoRead 
Plus), 300-dpi scanner, mouse 
(hard disk recommended}, DOS 2.0 
or later. Copy protected in 
hardware (uses parallel port 
adapter). Tutorland Corp. 10050 
N. Wolfe Rd. , SW2-136, P.O. Box 
160429, Cupertino, CA 95016, 
(408) 973-0472, (800) 888-8689 
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PU} HANDS ON 


BY BARRY SIMON 
Analyzing assembly language 
source code can be a nightmare. 
Even if the code is well docu- 
mented, figuring out the logic 
can be daunting. 

Fortunately, Quantum Soft- 
ware’s Asmflow can rescue you. 
The $99.95 program will ana- 
lyze your source code and pro- 








apa 
wah 
BY EDWARD MENDELSON 


Just after PC Magazine finished 
surveying six TSR envelope- 
printing programs for the Laser- 
Jet (see ‘*Printing the Perfect 
Envelope,’’ December 13, 
1988), two more pack- 
ages—Addresselope and 
Star* Lite—arrived at the office. 
Addresselope includes features 
that raise it above most of its ri- 
vals. The $89 Star*Lite costs a 
bit more but doesn’t take up 
much RAM. 

Barry A. Watzman’s $46.95 
Addresselope, now in Version 
2, has all the best features of 
comparable programs. It pops 
up over your word processor 
and captures an address from 
the screen. It lets you store up to 
ten return addresses and is easi- 
ly customized for any standard 
envelope. You can select Laser- 
Jet fonts to make your enve- 
lopes more attractive, and the 
package's database feature 
automatically prints all the ad- 
dresses in a file. You can even 
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tional message in a box near the 
stamp. 

What makes Addresselope 
unique is that it demonstrates its 
author's recognition that print- 
ing a batch of envelopes at once 
is much easier than feeding each 
envelope separately every time 
you finish a letter. Addresselope 
lets you capture up to 16 ad- 
dresses and store them in RAM 





have the program print a promo- | 


before printing all of them with | 








Asmflow Deciphers Assembly Code 


duce a flow chart showing the 
logic of its procedures. The 
flow charts come with arrows, 
which show you where the code 
is jumping or looping. In addi- 
tion, Asmflow will show you 
which procedures call other pro- 
cedures. It will also indicate the 
number of CPU cycles taken by 
various parts of the code. 

With code that’s structured 
properly, Asmflow does a credi- 
ble job. But when | gave it a 


a single command. The pro- 
gtam supports the LaserJet en- 


| velope tray, so you don’t even 


have to feed the envelopes by 
hand. 

Addresselope takes up 44K 
of RAM, supports all models of 
the LaserJet and compatibles, 
and can be used with any stand- 
ard daisy-wheel or dot-matrix 


| printer. 


Star*Lite takes up less 
RAM—only 1!1K—but it’s 
missing some features and in- 
troduces its own complications. 
However, a handful of worthy 
features justifies its high price. 

Star*Lite lets you create 
nine different message lines like 
“Invoice enclosed’’ to print 
above the address. It has an op- 





Utility Runs Any Program from dBASE 
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BY LORI GRUNIN 


If you can’t break the 640K bar- 
rier, work around it: that’s the 
idea behind Black & White In- 
ternational’s Switch-It, a $40 
utility that lets users run appli- 
cations from within dBASE Ill 
Plus and compatibles when the 
**Program Too Big to Fit in 
Memory”’ message appears. 

To mun your favorite memo- 
ry-hogging program without ex- 
iting dBASE, simply type RUN 
SWITCHIT PROG at the dot 
prompt, where PROG is the file 
















































piece of code that distinguished 
separate modules with com- 
ments instead of with formal 
proc/endp pairs, Asmflow exited 
with an error message. Because 
of its procedural orientation, 
jumps outside a procedure yield 
arrows ending in a question 
mark. An enhancement that will 
list target procedures and labels 
is in the works. 

In the meantime, Asmflow 
still rates as invaluable for ana- 


Two More Packages Push the Envelope 


tion that prevents PrtSc from 
printing the screen. Expert users 
can adapt the program to send 
printer setup commands or even 
use it as a quick memo writer. 
And it can be modified to drive 
nonlaser printers if you know 
how to read printer manuals. 

Unfortunately, Star*Lite as- 
sumes that you use the original 
LaserJet and makes you figure 
out where to print the address if 
you use the HP LaserJet Series 
I. Hf your return address is more 
than four lines long, you won't 
be able to print the last lines. 
Star* Lite’s ‘‘styles’’ allow 
some flexibility, but they're 
awkward to use—especially if 
you don’t doall your work in the 
same directory. 


that calls the program. Switch-it 
copies the current contents of 
memory to a temporary disk file 
and then loads the program. The 
temporary file resides in the root 
directory of either a hard disk 
or, for faster switching, a RAM- 
disk. When you exit the applica- 
tion, Switch-it returns you to 
your dBASE session. 

Switch-it also lets you create 
a menu of often-used applica- 
tions. You define the menu pa- 
rameters by creating an ASCII 
file with the three headings 
{menu}, {message}, and {com- 
mand}—a functional if inele- 
gant procedure. RUN 
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lyzing assembly source code. If 
you find yourself having to dab- 
ble with other programmers’ as- 
sembly code—or trying to re- 
member the logic of code you 
wrote months ago—this is one 
program you won't want to do 
without. 

List Price: Asmflow, Version 1.24, 
$99.95. Requires: 384K RAM 
(640K RAM recommended), DOS 
2.1 or later. Not copy protected. 
Quantum Software, 19855 Stevens 
Creek Bivd., #54, Cupertino, CA 
9501 4; (408) 244-6826. 





Star*Lite may become com- 
petitive, but only after it gets a 
much-needed upgrade. Ad- 
dresselope, on the other hand, 
leaves most of its competitors 
way behind through its full 
range of useful features. 

List Price: Addresselope, $46.95. 
Requires: 44K free RAM, DOS 
2.0 or later. Not copy protected. 
Barry A. Watzman, 1206 
Canteberry Ln., Mansfield, OH 
44906; (419) 756-5295. 
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List Price: Star*Lite, $89. 
Requires: 11K free RAM, DOS 
2.0 or later, Not copy protected. 
TSG Technical & Systems Group, 
P.O. Box 95, Streetsville, 
Mississauga, Ontario L5M 2B7, 
Canada; (416) 858-1885. 
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SWITCHIT pops up the menu. 
If Switch-t doesn’t find a menu 
file, it pops you out to DOS with 
the memory freed up. 

A BIN-format version, in- 
cluded with Switch-Jt, allows 
you to use the software with 
LOAD and CALL statements in 
aBASE applications. 

List Price: Switch-it, $39.95, 
Switch-lt Runtime, $59.95. 
Requires; (5K RAM, DOS 2.0 or 
later. Not copy protected. Black & 
White International Inc. , 23 W. 88 
St., New York, NY 10024; (212) 
787-6633. 
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INTRODUCING PARADOX 3.0 


Power without pain, 


Custoner Demographics: 
fee: 38 i 
tredit Talwnor: | 

988.88 


Multi-table form dynamically displaying information from three related tables. 


You don’t have to be a programmer to have easy access to 
our highly sophisticated, powerful relational database, 
Paradox’ 3.0. 

Paradox 3.0 is all powerful and never painful because st 
makes all the complex inside 
moves, you don’t. While it 


Weekly Software Sales 
September 26, 1988 


does the complex for you, the -. 

complexity is hidden beneath i. 

clear, natural, even intuitive 7 i 

pathways and patterns that ! aeull - 
make life easy for you. ae 





With Paradox 3.0, there are no 
Unclears, no Unknowns. You don’t need an army of in- 
house technical support people. And best of all, you don’t 
have to be a programmer to be a pro with Paradox. It’s all 
gain, no pain. 


“Query-by-Example” for example 
PY AG this checkmark and you're using QBE. 

It’s that easy. Let’s say you need to know in a 
hurry which of your Los Angeles customers bought more 
than 5 pairs of white shoes. First Vv the customer field, 
then type “LA,” “white,” and “>5,” and you're done. 
Paradox gives you the right answer right now. And how 
much programming to do all that ? Zero. 

If your database experience so far is limited to 
the flat-file type rather than relational, or even if a 


60 day money-back guarantee* 
bie de Sap oak deri tA cla oh ti ei 


sintacton 
‘Service department, and we wil arrange a ‘Bortand products are OF regustered rademarks of Bortand Intarneporal, Inc. Other brand 
and product names are bademarks or at saetoniakte sr a Now a ©1960 Bortand Internstorel, Inc. G-1307 








spreadsheet is the only program you've used before, 
Paradox gets you up and running immediately with justa V. 


Record-locking and Auto-Refresh make 
the network safely network 


Paradox has become the leading networker because 
it handles multi-users intelligently. If someone in your 
group or network has accessed a record, automatic record- 
locking keeps everyone else from changing it. 

That way, two or more people can’t change the same 
data at the same time. (As a bonus, Paradox also tells you 
who is using a record at a particular instant.) 

Once the record has been changed by someone in the 
network, Auto-Refresh kicks in automatically and updates 
everything. Everyone in the network is looking at up-to- 
the-minute information. 


Paradox, for the looks of things 


Presentation-quality graphics are another Paradox dis- 
tinction. They give you and your work the professional look. 
Paradox instantly turns your tables into graphs with 
one keystroke—and in multiuser 

environments, with a few 
keystrokes your graph can show 
up-to-the-minute changes. Not 
only does everyone get the 
picture, they get an accurate 
picture. 


Award-winning Paradox Family 


Paradox 3.0 is the latest addition to the award-winning 
Paradox Family. Paradox OS/2 and 386 received PC 
Magazine’s BEST OF 1988 AWARD in the 


database category. 
A. out 


To order a trial version of 
Paradox 3.0 ($14.95) or a 
demonstration disk ($4.95), call 
(800) 345-2888, extension 100. 
Paradox owners may upgrade 
($175.00) by calling (800) 331- 
0877. (Please have your serial 
number available.) - 


BORLAND 
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LOOKS 


CD-ROM Sourcedisc Lists Disk Titles, 
Includes Volumes of CD-ROM Reference 


PC HANDS ON 


BY EDWARD L. 
PERRATORE 


There’s no doubt that CD-ROM 
is a growing field. But for the 
best look at how it can help you, 
there’s no better place than Di- 
versified Data Resources’ 
$89.95 CD-ROM Sourcedisc. 

The product includes listings 
by name, subject, and publisher 
of more than 300 CD-ROM ti- 
tles (plus interactive demos of 
some), reference works on the 
CD-ROM industry, and an ex- 
tensive glossary of related 
terms. As an abbreviated ver- 
sion of the company’s CD-ROM 
Sourcebook—the virtual bible 
of CD-ROM development and 
marketing—the disk is often in- 
cluded free with CD-ROM 
drives or software. 

Sourcedisc offers three op- 
tions for retrieving data; the first 
two, CD Titles and CD Info, let 
you browse the contents of each 
database on the disk. They also 
require no software installation 
other than the MS-DOS CD- 


ROM extensions. 

The third option, CD 
Source, may be your least frus- 
trating route for a few reasons. 
To begin with, it uses Microsoft 
Windows; by contrast, CD Ti- 
tles and CD Info lead you 
through a pair of inconsistent 
user interfaces developed by 
two different companies, Also, 
CD Source allows faster, more- 


THE Co- ROW pabaad LED under Vindo 


flexible searching. Even here, 
however, there’s one stumbling 
block to quick navigation: you 
must leave the Windows envi- 
ronment to switch databases. 

A runtime version of Win- 
dows called Personal Librarian 
is included, but if you already 
use Windows 2.1 or later and 
have a mouse, you won’t need 
it. If Windows is not your thing, 


po Br 
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CD Source, one of three ways to access data on Diversified Data Resources’ CD-ROM 


Sourcedisc, 


DMI Portable Disk: Top Speed, at a Price 


PE] uaxvs on 


BY M. DAVID STONE 


If you like the idea of having a 
small, fast, easily detachable, 
external hard disk, you'll love 
the DMI microPORTABLE. 
Given its weight of 2.5 pounds 
and size of just 2 by 4 by 7 inch- 
es, microOPORTABLE is an ap- 
propriate name. 

DMI makes the drive in 20, 
40, 70, and 104MB versions. 
All models are distributed by 
Harris Corp.’s Customer Sup- 
port Division. For this review, 
DMI provided the 40MB drive 
(model DM370F). 

The DMI drive is best under- 
stood as an external hard disk 
that happens to be portable. The 
40MB package uses the ST5S06 
controller that is probably al- 
ready in your system. Installa- 


tion is typical for external disk 
drives, from the first step of 
adding new cabling to your con- 
troller to the final steps of parti- 
tioning and formatting the disk. 

The microPORTABLE’s 
performance is a strong plus. 
On the PC Labs benchmark 
tests, the drive managed 22.26 
milliseconds on the BIOS Disk 
Seek test, 27.66 ms. on the 
DOS Disk Access test, 18.08 
seconds on the DOS File Access 
(large record) test, and 67.01 
seconds on the DOS File Access 
(small record) test. This is faster 
in every case than the standard 
drive in the IBM PC AT. It is 
also faster than most other re- 
movable storage devices (see 
‘*Removable Mass Storage: 
You Can Take It with You,” 
PC Magazine, September 13, 
1988). 

In addition to offering better 
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performance and higher capaci- 
ty than the standard AT drive, 
the DMI microPORTABLE is 
well suited to applications in 
which data security is an issue. 
Turn the key lock located on the 
back of the unit, and no one can 
read from or write to the disk 
without a key. And of course, it 
is a trivial task to unplug the ca- 
ble from the back of the drive if 
you want to lock your data in a 
safe each night. 

It’s worth noting that this is 
one of the few portable hard 
disk drives that automatically 
park and lock the heads when 
power is turned off. The manu- 
facturer’s shock rating of 40g is 
relatively low for removable 
drives, but it seems good 
enough. As one of the tests for 
this review, the drive survived 
several weeks of being toted be- 
tween home and office. 
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CD-ROM Sourcedisc 
Diversified Data Resources Inc. 
6609 Rosecraft Pl. 

Falls Church, VA 22043-1828 
(703) 237-0682 

List Price: $89.95 

Requires: 640K RAM, IBM 
PC AT or compatible 286, hard 
disk with 1.5MB free, mono- 
chrome or color monitor with 
graphics adapter, compatible 
CD-ROM drive, MS-DOS CD- 
ROM extensions, DOS 3.1 or 
later. 
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take heart—a command-line 
text database manager is avail- 
able as well. 

The CD-ROM Sourcedisc is 


| hardly the most polished pack- 
age available for this medium. 
_ A few bugs may hamper quick 


installation and, though on-line 
help is plentiful, printed docu- 


| mentation is sparse. But the 


Sourcedisc packs a wealth of in- 
formation and should be well 
worth its price to anyone who 
owns a CD-ROM drive. PC. 


DMI microPORTABLE 
Harris Corp. 

Harris Customer Support 
Division 

16001 Dallas Pkwy. 
Dallas, TX 75241 

(214) 386-2700 


List Price: $1,995 

Requires: Any computer 
equipped with an STS06 inter- 
face, DOS 2.0 or later. 
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The biggest drawback of the 
microPORTABLE is price. At 
$1,995 for each 40MB drive, 
the DMI unit is priced well 
above most of its competition. 
On the plus side, the list price 
includes on-site installation 
anywhere in the U.S. and 1 year 
of on-site service. PG 
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Turbo Pascal® is easy to learn, Turn pro for only $250 with 
ee poe al Us new Turbo Pascal Professional 
poe Pascal compiler in the tte = a = This special package—Turbo 

When you graduate from Pascal Professional—includes 
Basic to Turbo Pascal, you Filmes you need end 
have entirely new freedoms sional programming in , 
and powers. Modern, modular ‘Tal lPte* ertlnployeaPts. = Dnp loyoeP ts = New Turbo Pascal Version 5.0 
programming for one. Basic = tinbeotini = « New Turbo Debugger® 
doesn't support that. Complete ee ee = New Turbo Assembler® 
control over your computer's meet 
memory is another. Basic fae . Turbo Debugger, recent 
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r s EXE files are ec cellence Aw: 

streamlined and fast, just like the te aes ; a in the development tools category, 
pros’. And Pascal doesn’t promote Veneironment ies you cay wile end deine si rover: Jets you debug any size program 


Basic flaws like “GOTO” that lead to spaghetti code. 

None of which matters as much as the spectacular difference 
Turbo Pascal makes to the size and speed of your programs. Basic 
is big and slow. Turbo Pascal is just the opposite. 


You'll like Turbo Pascal 5.0’s environmental impact 


With Turbo Pascal, you're in a completely integrated environment 
that includes source-level debugging. You can step code, watch 
expressions, change variables and set breakpoints. Edit, compile, 
run and debug. 


You are not alone 


We're here to help—whether on CompuServe, by phone to 
Tech Support or through User Groups. Borland revolutionized 
programming languages, made Pascal the worldwide favorite, 
and we're committed to supporting you. Our manuals and 
tutorials—unlike most others—are clear, concise, and thoroughly 
professional. 

We also offer an extended family of Turbo Pascal Toolbox 
programs including source code: Runtime Library, Database 
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox, 
Numerical Methods Toolbox, and GameWorks. Borland is the 
Pascal one-stop shop. 


60-Day Money-back Guarantee.* 


“Customer satislaction is our masn concer il within 60 days ol purchase tus product does nol perform in accordance wih ou claims. call our 
customer sernce department. and we will arrange aretund —““inchudes upgrade caus! phss disks tor just $49.95 (pies tax for CA and MA 
Nendents, and $500 tor handing wets he US. $10.00 in Canada} Al Bortand products are Wademarks or Waderarts 
ST ee ee ee ee eect mr mere ee 
interrabonal ine Bi-' 


Code: MA03 
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and have up to 12 views of your code. Turbo Assembler is much 
faster than MASM and more compatible with MASM than MASM 
is with itself. Turbo Pascal Professional: it’s nothing but the best. 














A fast look at 5.0 


@ Fully integrated development environment «© EXE files bigger than 64K 

© New source-level de! « Demand Overlays 

© 34,000 lines a minute on PS/2 Model 60 = = EMS support 

» RAM resident context-sensitive Help = Separate compilation by Units 





Forget the Basics for only $149.95 

Ready to move onward and upward from Basic? You can make 
easy entry to Pascal with 
5.0 for only $149.95, Be ii 

And if you're a current TU RBO 5 
Turbo Pascal 4.0 user, you PAS ie 
can upgrade to the new POF PASCAL 
version 5.0 for $49.95,* ee ssrecvoa nw 
To upgrade only call 
(800) 331-0877, or for 


the dealer nearest you, call 
438-5300. 





No Matter How Its Prec 
Pp 


Be Sure You Can Bac 


Several products can back up protected 
software. But only two are tough enough to 
handle even the trickiest protection schemes. 

Copy II PC, for just $39.95, backs up 
more protected software than any other program. 
What’s more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to use” And now, 
with our menu-driven Noguard, it’s a snap. 
Copy II PC easily handles Lotus 1-2-3 and over 
100 other top-selling programs. Rierove 

For the ultimate solution, try the Copy II PC Pro coy proteins 
Deluxe Option Board. For just $159, it gives you the same advanced 

ex, technology used by commercial disk duplication firms. 
Py =. metON NBO PC Magazine reported it “could not find a 

! * program this board couldn't handle? It’s so 
s powerful, in fact, it even lets you read and 
write Mac data ‘ales in a IBM PS/2 Model 25 
' or 30, ora PC or AT with a 3.5” internal drive. 


No matter how it’s protected, be sure you can 


back it up. For the dealer Central Pot 










=.’ nearest you, or to order 
~ direct, call (503) 690-8090, Software 
M-E 8 a.m. to 5 p.m. 15220NW. Gre Greenbrie brie ie Phar, #200 


(West Coast time). (503) 690-8090 


Copy IP 
Cony 1] PC Deluxe Option Board 


Copy IIPC® and Copy II PC Deluxe Option Board are trademarks of Central Point Software. All other company and product names are trademarks of the company or manufacturer respectively. 
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Quant IX Portfo- 
lio Evaluator 3. 
accesses a 
Warner cammu- 
nications 
program. 


EFax Adds 
Activity Log 


Project 
Scheduler 4 
Incorporates 
inflation 
Factors 


Wafcom 
introduces 
Remote 
Debugging 


Warner Cospeter Sys 


rindicity Baily — 


Quant IX Software is now shipping Version 
3.1 of Quant IX Portfolio Evaluator, its in- 
vestment software program. The updated pack- 
age has a built-in Warner communications pro- 


SlideWrite 
Plus Expands 
Font Support 


be Unc. Aecest Module 1.12 


Werner Consacications éiadaw— | 


Microsoft's 
Quick € Uses 
Easy Menus 


J 3 


gram to provide an on-line financial service. 
Version 3.1 also handles fractional share 
amounts, sends reports to the screen for port- 
folio evaluation, and supplies communication 
script files. Upgrades are $45, and new pack- 
ages retail for $89. Quant IX Software, Mil- 
waukee, Wis.; (800) 247-6354. 


image Builder 
Creates 
Special 
Effects 


Everex Systems has added a pop-up activity 
log to EF ax, the software component for the 
EverFax ED-12/48 fax modem. In addition to 
this KeyFax feature, EFax also supports .PCX 
and .IMG files and provides a ‘‘flip’’ ability, 
enabling you to view faxes upside down. Up- 
grades are free to all registered users. EverFax, 
which comes complete with the EFax software, 
retails for $495. Everex Systems Inc. Fre- 
mont, Calif.; (415) 498-1111. 


Scitor has added cost inflation factors and in- 
teractive resource leveling to its project man- 
agement software, Project Scheduler 4, In ad- 
dition, Version 1.5 includes multiple WBS 
(work breakdown structure) codes, alternative 
Gantt chart symbols, and a custom character- 
size output option. Upgrades are $40, and new 
packages retail for $685. Scitor Corp., Foster 
City, Calif.; (415) 570-7700. 


Image Builder 
2.1 creates 
Sweep and 

CurvedText. 


Watcom has added a remote debugging feature 
to its Watcom C Optimizing Compiler and 
Tools. Watcom C 7.0 also provides new run- 
time library functions and additional compiler 
options and pragmas. New optimization tech- 
niques include loop-invariant mode and very- 
busy-expression elimination. Upgrades are 
available to registered users for $75, and new 
packages retail for $395. Watcom Products 
Inc., Waterloo, Ontario, Canada; (519) 886- 
3700. 


The Brooklyn 
Bridge Goes 
Parallel 


Slide Write Plus, from Advanced Graphics 
Software, has expanded its font support to in- 
clude 16 software and 30 hardware fonts. Ver- 
sion 3,0 also supports scanned images and pro- 
vides equation plotting, error bars, and 12 
graph series. Upgrades are $50 to users who 
purchased SlideWrite Plus after July 1, 1988. 
All other upgrades are $95, and new packages 
retail for $445. Discounts are available with 
bulk purchases. Advanced Graphics Software 
Inc., Sunnyvale, Calif.; (408) 749-8620. 


Microsoft’s Quick C compiler now provides 
Microsoft QC Advisor, an on-line reference 
system, and Easy Menus for first-time users. 
Version 2.0 also offers incremental compila- 
tion and linking and a built-in, in-line assem- 
bler. Upgrades are available for $50, and new 
packages retail for $99. Microsoft Corp., Red- 
mond, Wash.; (206) 882-8080. : 


Communications Dynamics has incorporated 
image export and special effects into its graph- 
ics presentation package, Image Builder. The 
special effects functions include Sweep and 
CurvedText, and the exporting feature allows 


Image Builder to exchange files with other 
graphics programs. In addition, Version 2.1 
provides an Alter/Template ability, hotkeys, 

and support for PostScript printers. Upgrades 
are $30, and new packages retail for $99. Com- | 
munications Dynamics Inc., Tigard, Oreg.; 
(503) 684-5151. 


White Crane Systems has designed a parallel 
version for The Brooklyn Bridge, its file trans- 
fer utility. The parallel version is equipped 
with a 6-foot parallel cable, and it can transfer 
files between computers up to 15 feet apart. 
Registered users of the serial version may pur- 
chase the new parallel product for $45. Retail 
price is $139.95. White Crane Systems, Nor- 
cross, Ga.; (404) 394-3119. 
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Notice: Never Before in Computer History Has a 
Buying Opportunity Like This Been Offered... Look At All You Cet! | 
i ae a One or two Mbyte of RAM 
6/16MHz/2 MB RAM ce apenat 
floppy drive 
© Two serial, one parallel port 
20MHz/IMBRAM = |: 
© Famed OmniKey/102 keyboard 
e 14” MonoGraphics flat screen 
amber or white monitor 
/I6MHz/IMBRAM  .2ecccee 
MS-DOS 4.01/GWBasic (full 
© One-year warranty with our 
unique overnight parts replace- 


Take your Pick. oa Features Unmatched Anywhere... 
One 1.2Mbyte and 1.44Mbyte 
(pick of the pros) 
A REAL 32-bit 386—NOT AN SX! manuals) 
ment policy* (freight paid by 






Same Price * Same Configuration 













Altare COMPLETE SYSTEMS Northgate) 
with G8MB. 28MS Drive 14” 
S Graphics Monitor, OmniKey 
and MS-DOS 4.01 , 


SEE» 286/16 oz 
the readers of Computer 286/20 

Shopper, the world's largest compu OR 

ter magazine. voted Northgate Com- & 

puters “Best Buy” of all products v i | 86/ 16 


advertised In the magazine and “Best i 
Buy” for its 80386 computer system. Your Choice 


Faster than 
third party service! If any field 
replaceable part in your system goes 
down and disables your computer. 
Northgate guarantees to ship the 
proper replacement part OVERNIGHT 
AT OUR FREIGHT EXPENSE. You 
get a brand new part—be it the ] 
largest and most expensive hard = / 
drive to the smallest part—and (fm 
it's shipped to you BEFORE YOU 
RETURN THE OFFENDING 
PART! Check our competition. 
In most cases, they must get 
the part or the whole computer 
back before you get a replacement. 


{Not a lease—you own it!) 

No money down ¢ 3 years+ to pay © 
Low monthly payments ¢ Unlimited 
funds available! Works just like your 
VISA or MasterCard. Or ... 


Northgate has a fiexible lease plan 
suited to your needs. With up to five 
years terms, if cash conservation is 
your concern, ask about leasing your 
system with Northgate. PHONE 
NORTHGATE NOW... 


The decision is up to YOU... 


e Superb 80286/16MHz with 2MB of RAM 
¢ Blazing Fast New 286/20 System 
¢ True 32-Bit 80386/16 (Not an SX) 


All three are complete systems configured alike 
at the same astonishing landmark price! 


NORTHGATE'’S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 


workmanshi np and warranty. As 
with all Northgate systems, 

these three feature 800,000 Bytes 
Per Second eee to 


full size case and 1MB usable RAM. __ three times faster than 
Doesn't waste 384K of RAM as IBM, Compaq. 
many others do with shadowing All systems give you IMB RAM 


rire ble to 1IGMB; Microscience's 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes—BOTH 
1.2 and 1.44 floppy drives; our 


methods. 

OUR 286/16, with speed to 
spare, comes with a second 
Megabyte of RAM at no extra cost. 
Even with extra RAM it's hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 


16-bit SX systems to true 3 ot exclusive berate ‘board; 

386 Computing Power. Ima; high resolution 14” hate 
computer with 68 aia amber or white monltor and 

FAST hard drive nee h a e at this MS-DOS 4.01. 

incredibly low price! ( ae aa” PLUS...Northgate makes 

prices with Compaq's SX available a wide range of options. 


Which one is best for a Either 


way you'll get Noes mo 
leading performance, quali: 


We'll build your Northgate Your 
Way and you will be amazed at our 
“No Baloney” pricing. 

If One of These is Not For You...Ask about Northgate’s 286/12 that 


was awarded PC Magazine's “Editor's Choice’ (1/31/89). Or Northgate’s 
386/20, top of the line! 


Phone Now...Let Northgate begin 
building your computers...Today! 


1-800-548-1993 
mad) 


TERMS: VISA, MC, COD, Credit Card, Pre-Payment {allow 2 weeks for personal checks to clear), Wire 
Transfer and Purchase Orders for Rated Accounts. We also ship to APO and FPO, All shipments are 
FOB Minneapolis, MN. 


Hours M-F 7am-8pm CST, Sat. 9am-3pm CST 
New Canadian Toll-Free Order Hotline 1-800-338-8383 


For corporate, government and institutional sales in Texas, Louisiana and Oklahoma, call 
(512) 343-7591. 
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HARD DRIVE OPTIONS— 
Prices include Drive and RLL, ESDiorSCSI 
controller, 


SIZE TYPE ACCESS TOSYS. 
40M! SCSI 18MSec $ 300.00 
108M RLL 28MSec $ 600.00 
80M scsl 18MSec $ 700.00 
130M ESD! 18MSec $1000.00 
160Mbyte ESDI 18MSec $1200.00 
300! ESDI 17MSec $2300.00 
640Mbyte ESDI 17MSec $3800.00 
VIDEO OPTIONS— 
Prices include Monitor and video card. 

ADD 
SIZE SPEED TYPE Tosys. 
14Inch 16-Bit VGAMono $325.00 
14Inch 16-Bit VGAColorAnalog $625.00 
14Inch 16-Bit VGAColor + $725.00 


NOTE: VGA Mono and Analog are 640 x 480 resolutions. 
VGA Color + is 800 x 600. 


NOATHGATE 
COMPUTER 
SYSTEMS, INC. 


13895 Industrial Park Blvd., Suite 110, 
Plymouth, MN 55441 
From Foreign Countries call: 
Corporate Headquarters (612) 553-0111 ¢ FAX (612) 553-1608 






To promote its new MultiSync 2A extended 
VGA monitor, capable of 800 by 600 resolution 
(800 by 600 is also known as VGA Plus or Su- 
per VGA), this NEC ad controsts a VGA resolu- 
tion (top) with extended VGA resolution (bottom). A tiny, tiny footnote confesses, 
“VGA mode {at left} shown at 320 x 200."" Most people call that mode CGA. 


Hie i! 
“The rear TurbosPort 80386] microprocessor runs at 12 mega- 


hertz and has a zero-wait state memory, so the computer need not 
wait for data to be saved."’ 


—Popular Science, December 1988 


Amazing Facts | i 


“A variety of different text resolutions are available with UltraVi- 
sion: 80 by 34 pixels, 80 by 43. . . . The regular EGA text mode is 
80 by 25 pixels. . _ The extended graphics modes (132 by 25 pixels 


and 132 by 43 pixels) are Particularly useful for looking at large 
amounts of data on-screen.’ 


—PC Week, December 19, 1988 


,y ie 
| Facts lif 


‘‘[For sale:] TANDY 200 lap top portable computer—new! Com- 
patible w/Mac. $500 xxx-xxxx. 


—Daily (Berkeley) Califomian, December 12, 1988 
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To be smart when one borrows is to b 


LOANSM ART 
Side by Side Loan Comparisons 
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Equipment Digest, September 1988) 


That Is Huge 
Indeed 


**But IBM’s engineers settled 
the contest [IBM Model 70 vs. 
Compaq Deskpro 386/25] when 
they reengincered Intel's 82385 
cache-controller chip, doubling 
the size of the cache it can man- 
age, from everyone else's 
32MB to the Model 70’s 64MB. 
That huge cache is a key to the 
Model 70-A21's speed.’’ 
—PC Computing, January 
1989 


Hints for Buyers 
“‘Ask what type of keyboard is 
included. You need an 1BM En- 
chanted Keyboard or equiva- 
lent.”’ 

—Ontario Dentist maga- 
zine, December 1988 





Desktop Computer Has Microprocessor 


HH i8h-performance deskiop com- 
Acct ti i itn 


Department of the Painfully Obvious, High Tech Division. (Best of NED column, New 





and hard disk capacity to 320 Md, Ti i) 
en 


A Computer You 
Can Trul; 
Calla Clone 


“Cole said the intrusions do not 
involve a virus, a program that 
can order a computer to repli- 
cate itself... .°” 

—Dallas Morning News, 
December 11, 1988 


In Their Own Little 
Ways, They Will 


‘In BYTE: .. . System re- 
views will include the Sun 386i 
and the Dell System 220. Both 
are 80386-based and in their 
own ways should be of inter- 
est.”” 

—BYTE, November 1988 
(the Dell System 220 uses an 
80286) 


Have you seen anything offbeat about the computer industry? Send submissions to 









Communiqués, PC Magazine, One Park Avenue, New York, NY 10016, Don't make 
marks on submissions, Contributors receive $50 and a PC Magazine T-shirt. 
Winners for this issue: Jeff Crossley (PC has microprocessor), Wheeler Wood 
(loanshark), David Newsom (zero-wait-state), Mark Warner (80 by 34 pixels), Gary 
Fuller (Moc-companbie Tandy), Pankaj Shah (64MB cache), Gregory Silverman (en 


chanted keyboard), Fred Waggoner (computer replication), Nicholas Feakins (Dell 
System 220), 


Question. Does the typographical error lie in the small type at the boniom of 
this ad, or is it "LOANSMART * that’s misspelled? (PC Computing, December 1988) 
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Example: 17 micros (mixed brands, some on a LAN) and a mainframe, each 
|] equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL. 





_—— 


Systemizing has become tha connectivity standard Corporate computing managers prefer Systemizing 
at many of the world's largast corporations and over other connectivity methods because it offers: 
throughout the federal government. Ten's of thou- ¢ Up to 62 IO ports, each parallel and serial capable. 
sands are already in usa. Tha new Systemizer Plus * Compatibility. Mix PC's, LAN's, mainframes, laptops. 
is the latest model in Applied Creative Technology's Easy owner installation. Low cost cabling. 

line of Systemizing products, and it delivers what ¢ 5 min. user training with no support needed after. 
95% of corporate computer users want from a ® Flexibility; readily accomodates growth and changes. 
Local Area Network— at far less cost and com- * Powerful distributed buffering {up to 31 Megabytes) 
plexity, and yet with much more versatility. e Distributed processing for high speed and reliability. 


Pw ESTEE Applied Creative 


ba Technology Inc. 


| / > *Y 8333 Douglas Ave., Suite 700 
a Dallas, Texas 75225 U.S.A. 


Copynght 1206 by Apgied Cresmve Techneiagy inc Syemier Pus and Systerenng ere tredemerta of Applied Crestae Techruiogy inc. Pytere appied for (21 4) 358-4800 
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dBASE’ Users— Attack 
the Mac with FoxBASE+/Mac 


New Frontiers, No Fears. 


FoxBASE+/Mac gives you the unprece- 
dented ability to run your dBASE pro- 
grams on the Macintosh immediately— 
without changing a single line of 

code! But there’s much more. With 
FoxBASE+/Mac you can create 
beautiful, robust applications that 
are truly Mac-like—using the 
familiar dBASE language! 


Speed and Power. 


FoxBASE+/Mac gives you speed to 
burn—plus the power and performance 
you've come to expect from Fox. In fact, 
FoxBASE+/Mac is by far the fastest 
database system available on the Mac 
today—up to 200 times faster! 


View Window. 


The View Window is the master control 
panel for FoxBASE+/Mac’s graphical, 
non-progranming interface. Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 


BROWSE. 


FoxBASE+/Mac’s BROWSE feature 
brings new convenience and power to 
database display and editing! You're in 
complete control —BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 


Integrated Graphics. 


Copy and paste graphs, charts, diagrams 
and even pictures into your database — 
instantly! FoxBASE+/Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 


FaxRBASE and FoxBASE+ are trademarks of Fox Software. 
BASE and dBASE III PLUS are trademarks of Ashton Tate, 
Macintosh is s trademark of McIntosh Laboratory, Inc., 
licensed to Apple Computer, Inc. 
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You can create stunning screens like this with FoxBASE +/Mac—immediately! 
This actual FoxBASE + /Mac screen photo illustrates the View Window, 
Command Window, Integrated Graphics, Memo field editing, 

Trace and Debugging Facilities, and the BROWSE feature. 


Command Window. 


FoxBASE+/Mac’s Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language —just 
type a command into the Command 
Window, and it’s executed! 





FoxBASE+/Mac is part of the award-win- 
Get The FoxBASE+/Mac sai ttpuaeteer nna eateare 
Facts Now! For two years in a row, FoxBASE+ has been 


given the prestigious Editor's Cholce award 
by PC Magazine, and scored an impressive 
9.2 out of a possible 10 when tested by 
InfoWorld's Review Board! 


Fox Software = 
Nothing Runs Like a Fox. 

Fox Software, Inc. (419) 874-0162 Ext. 760 
8 W South Boundary —_‘ FAX: (419) 874-8678 
Perrysburg, OH 43551 Telex: 6503040827 


Call (419) 874-0162 Ext. 760 for more 
information about FoxBASE+/Mac. Or 
visit your local software retaller. 
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= BILL MACHRONE 


AREUSERS GETTING - 


VIEWPOINTS 


LEFT BEHIND? 


Is technology advancing too quickly for the average user? If so, what problems can we 


s the average personal-computer user 

getting left behind by technology? 

That's the question I was asked to ad- 
dress at a recent meeting of the Boston 
Computer Society’s IBM PC User Group. 
On the rostrum with me were Dan Brick- 
lin, author of VisiCalc and the eponymous 
Demo Program, amd PC Magazine's exec- 
utive editors. The topic was a treat—a big, 
fat pitch that we could hit out of the park. It 
also provided a stunning display of accord 
among PC Magazine's editors. If the Bos- 
ton Computer Society had wanted a blood- 
bath, it should have asked, ‘*What's the 
best laptop?’’ or ‘‘Why is your favorite 
word processing program the best?’’ 

First off, let me say that I love rhetorical 
questions, It’s a constant temptation in this 
column to set up straw men (‘‘What is the 
meaning of life?’’) and knock them down 
(‘Whatever I say it means’). Second, let 


me say that I’m going to indulge myself in | 


this column and let fly with the rhetorical 
questions. Why? (There I go!) Because the 
questions in question are key to the con- 
tinuing adoption of new technology. 


NOT KEEPING UP? So, then, to the 
first question. 

Is the average user getting left behind? 
The question, of course, leads to another 
question: By what or by whom? The 
‘‘what,”’ is, of course, the state of the art. 
It's the notion that the current crop of desk- 
top computers are more powerful than 
what the average user needs. Asking ‘‘By 
whom?” implies a broadening gulf be- 
tween the average user on one side and 
power users and developers on the other. 





| anticipate, and what can we do about them? 


The idea that 386-based machines may 
embody more power than the user needs is 
especially pemicious. It’s rooted in a lack 
of imagination, a conception that tomor- 
row’s applications will be just like today’s 
and that good enough is, well, good 
enough. 

It isn’t. Paul Somerson, PC Magazine's 
editorial director, said, ‘‘I’d like to see the 
system watch what I’m doing—pick up on 
common errors, like the mistyping of com- 
mands, and correct them, or at least offer 
me some viable choices. I'd also like the 
system to notice when I do repetitive 
things and offer to show me shortcuts or 
make them into macros.”’ 

Paul said this at the meeting. He also 
said it 6 years ago, when we first started 
working on PC Magazine. And the idea 
isn’t new, or even particularly daunting as 
a programming task. Do-what-I-meant, or 
DWIM, has been around since some of the 
earliest DEC machines. All it takes is pro- 








cessing power and memory, both of which 
are in short supply on your garden-variety 
AT clone, which forms the backbone of 
corporate computing. 

The second notion—that power users 
and developers are leaving the user be- 
hind—is more problematic. Developers 
should rightly be ahead of the perceived 
needs of the user. As a result, of course, 
they will likely be condemned as being un- 
realistic. At the same time, they'll be ac- 
cused of being years behind the hardware, 
and in fact they often are. 

Power users come in two flavors, hori- 
zontal and vertical. The horizontally ori- 
ented ones tend to live in infocenters and 
support a wide variety of software. Often 
they’re acutely aware of the limitations of 
both the hardware and the software. They 
spoon-feed the users they support, telling 
them only as much as they need to know. 

On the other side, vertically oriented 
power users are deep in one or perhaps two 
applications. They tend not to care so 
much about the hardware, except in its 
ability to run their favorite application fast- 
er. In both cases, there’s a significant dif- 
ference between them and the average 
user. 

But any average user can become a 
power user. All it takes is time, research, 
and effort. The transition to power user is 
oftentimes subtle. It starts with someone 
asking you a question, just because you 
know something that he or she doesn’t. 
One satisfied customer leads to another, 
and you suddenly discover what every 
educator knows: you learn more by teach- 
ing than you do by doing. 
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The original AnthroCart. Mobile. 
Incredibly strong. So many ways to solve 
your space and equipment problems. 
nN Choose different sizes. Move 
“a shelves around. Add space saving 
“options. 

On AnthroCart. Welldesigned 

%, Technology Furniture. 


y 
ay Look for our name. 


AN aia cel@rslan 


Call us for a free catalog: 800-325-3841 
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ve Buss - Anthro“ 
All steel frame construction Technology Furniture* 
Ib: 
a lala 9221 N.W. Yeon St. 
Portland, OR 97210 
503-241-7113 
ANTHRO teiex: 940103 


AnthroCart and Technology Furnuture are 
registered trademarks of Anthro 









VIEWPOINTS 
| # BILL MACHRONE 


ANTICIPATION — So what’s the point of 
having the high-powered hardware before 
the software is ready? Because the soft- 
ware will never be ready—anot all at once, 
anyway. There is no such thing as the un- 
known killer application, the new inven- 
tion that will galvanize an entire generation 
of users into action. There are break- 
throughs, to be sure. But progress comes 
incrementally, sometimes so slowly as to 
be nearly imperceptible. The only way to 
take advantage of the incremental im- 
provements in software is with hardware 
that can run it. That means more memory, 
faster clock speeds, and more powerful 
processors. And, of course, there is no 
choice in processors—the 386 is the only 
one that gets you to the future. 

Next question: Are today’s users too 
slow in adopting new technology? You 
bet. Corporate America is incredibly hide- 
bound. I can understand the reluctance to 
leave behind embedded standards such as 
Lotus 1-2-3 or dBASE Ill, Our surveys 
have shown that software has to be per- 
ceived as at least twice as good before most 
organizations will undergo the replace- 
ment and training costs. That, however, 
doesn’t explain the widespread unwilling- 
ness to try new technology, 

Just think how many people could bene- 
fit from a personal information manager, 
be itAgenda, PackRat, or GrandView. Do 
you know how much time you could save 
with a topflight dialer, such as Hot Line II? 
For that matter, isn’t it time to take a seri- 
ous look at text databases? /ZE, askSam, 
and others are bursting with capability, just 
waiting to organize your data. 

Finally, there’s the new category of disk 
and work organizers, led by Lotus’s Ma- 
gellan and Traveling Software's View- 
Link. Anyone who’s ever misplaced a file 
on a hard disk needs Magellan, which can 
search for text through almost any type of | 
file, whether it’s a spreadsheet, database, 


| or program file. Anyone who uses two or 


more application packages in their daily 
work could benefit from ViewLink, a pack- 
age that establishes links between files 
based on subject matter, regardless of their 
parent applications. But will any of these 
products get a fair hearing from you, or 
from your organization? 

It’s entirely too easy to be satisfied with 
the status quo. PU 
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A Remarkable New 


Spreadsheet 
at a Familiar 
DacEasy™ 
Price! 


CAKr AE 


(Suggested Retail Price) 


Version 2.0 of Lucid 3-D is more than 
bag of new features. It's a masterwork! The 
original Lucid 3-D captured the industry's 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year's winner of PC Magazine's Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn't require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 
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Version 2.0 is Even More 


Amazing! 


Lucid 2.0 
has vastly 
improved 
speed of re- 
calculation 
of 3-D 
models due 
to the 
minimal 
3-D recale. 
Huge multi- 
megabyte 
models with 





mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy at only $99.95. 
It’s no wonder Lucid 3-D was voted Editors’ 
Pick for 1988 by Home Office Computing. 


which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


Copyright © 1988, Dac Software, Inc. All Rights Reserved. 





makes doing "what ifs" a 
pleasure! Now build your 3-D spreadsheet 
(the wave of the future) by linking any 
range of cells to another spreadsheet. 
What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 
enhanced text inserting library feature. 
Further, you can now instantly have up to 
nine windows of your 3-D levels showing 
on the screen at once. And that's not all, 38 
other new features make spreadsheeting 
really exciting! 

Buy Lucid 3-D for only $99.95 at all 
leading retailers. Upgrades to Version 2.0 
are only $35.00. For more information 
call us at our toli-free number! 


MPo-all Tall Cer 
¢ oy fl > Aa 


@\DacEasy’ 


17950 Preston Rd. Suite 800 > Dallas, TX + ai 


30 Day Money Back Guarentee: Dac offers an unconditional 
on all products bought directly from Dac Software, 


shipping charges 
inimum Hardwer Requirements: 1M, cr 100% competes, 
: IBM, 3S, PC-DOS, Lotus 1-2-3, and 
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and Dae sre trademarks of Dac Software, 
Inc. 17950 Preston Aid , Suite 800. Dallas, TX 76252 
Lucid 3-D is Product developed by the innovative 
people at PCSG. 
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The hunt is over! Introducing Publishers’ 
VGA" —the first VGA board that’s also a 
video frame grabber. 

It lets you use your PC to capture 
images directly from a video 
camera or videotape and publish 
them on a laser printer. 


Plus, as a VGA board, Publishers’ VGA offers the colors 
and resolution demanded by desktop publishers and 
others who rsly on brilliant graphics. 


Here's how it works: 


1) Take aim with your video camera at any object, per- 
son, scene, etc. 


2) With your camera or VCR hooked to your PC, watch 
the video on your PC screen — just as you would on a 
TV. 


3) Freeze any frame you choose with a single keystroke 
—in 1/60th of a second! 


4) Enhance the image on the screen, using the software 


I Captured. 


that comes with the board, or packages like Deluxe- 
Paint II and Publishers’ Paintbrush. 

5) Save the image in any of a number of file formats, 
incorporate it into a document using Aldus Page- 
Maker® or Ventura Publisher®, and then print it out 
on your laser printer. 


LOOK AT HOW MUCH YOU DON’T NEED 
You don’t need a separate VGA card. 


You don’t need a big budget. At $699, Publishers’ VGA 
is up to $1000 less than the cost of purchasing a VGA 
and a frame grabber separately. 


You don’t need a second monitor just to preview 
images, as with other more expensive systems. 


You don’t need a lot of disk space, since 
Publishers’ VGA produces smaller files. Your 
image can be saved in virtually any accepted 
graphics file format, including TIFF, compres- 
sed TIFF, PCX, IF, compressed IFF, and EPS. 


I Published. 





You don’t need to know a lot about computers or video. 


Just follow the simple, step-by-step instructions that 
come with the product. 


PLUS YOU’RE GETTING A 
LEADING VGA BOARD 


Publishers’ VGA gives the quality performance of the 
industry's leading VGA cards — 800 by 600 with 16 
colors, or 320 by 200 with 256 colors. You can expand 
the board to support Super VGA resolutions of 800 by 
600 with 256 colors. 


Publishers’ VGA runs on any IBM PC/XT, PC/AT, or 
compatible. It is 100% ragister and BIOS compatible 
with all preceding video standards, including EGA, 
CGA, and Hercules. 


DON’T LET THIS ONE GET AWAY 


If you have a need or interest in putting images into 
your desktop published documents. . 


stors images on your PC. .. or if you're simply in the 
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market for a VGA board, don’t pass up this unbeatable 
value. You can’t get it from anyone else! 

To order, or for more information, call 1-800-444-1585, 
Ext. 66. MasterCard and VISA orders accepted. Dealer 
inquiries welcomed. 


Willow Peripherals 
190 Willow Ave., 
Bronx, NY 10454 


Phone: (212) 402-0010 


FAX: (212) 402-9603 " Publishers can 


wir. 


VGA Boar 
That Do More arcs VGA 


agers ane nee ere trademarka‘owners: Publishers’ VGA/Willow. ee 
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Solutions For Your Growing 
Business Come with 
One Name. . . DacEasy”! 





ae 
DacEasy Accounting™ 


More businesses worldwide choose award-winning DacEasy 
more than any other accounting for solutions that are simple and 
accurate, yet power-packed! The mark of DacEasy's excellence 
comes with being the only accounting software to win all 
magazine readers! choice awards in the past three years. With 
Version 3.0, fast installation means answering five quick ques- 
tions and your business is operating in 10 minutes. A new user 
interface provides transaction-oriented pull-down menus for 
fast, accurate processing. Choose predefined Chart of Accounts 
for your service or inventory-based business, or modify. Best- 
selling Accounting contains seven modules (General Ledger, Ac- 
counts Payable, Accounts Receivable, Inventory, Purchase Order, 
Billing and Forecasting) in one fully integrated package. 





See your local Dealer or 


call: 
1-800-877-8088 
(in Canada, call $19-747-9633) 


Also ask for your FREE People's Choice 
catalog on the entire line of DacEasy 
software and hardware. 


@\DacEasy ” Insitco 


"The 
Breakthru 286 
achieved the 


Ted Mirecki, 
PC Tech: Journal 
(Rated #1) 


Breakthru 286™ 


New by DacEasy is the Breakthru 286 speedup board, the most 
advanced turbo board for your business dollar. Available in two 
clock speeds (BMHz and 12MHz), and providing the most cost- 
effective way to convert your PC (most clones and Compaq port- 
ables) so that it's faster than an AT without the expense. Simple 
1-2-3 installation of a half card and there's no software required! 
Software compatibility is universal so all system RAM, hardware, 
and peripheral cards can be used without modification. Break- 
thru works with LAN and mainframe communication products 
and conforms to the Lotus/Intel/Microsoft Expanded Memory 
Specification (EMS). And included with your board, is DacEasy 
Lightning , a disk-caching program (PC Magazine's 1986 Editor's 
Best) that retails at $69.95, yours absolutely FREE. 


8MHz $395 
12MHz $595 






spe « ’ 4 
cst aT me 17956 Preston Road + Suite 800 © Dallas, Tx 75252 el | 
™ 214-248-0208 Fax 214-250-3752 ™ 
Lucid 3-D i camille commit olodex Live! 


All new, by DacEasy, version 2.0, the most in- 
credible spreadsheet value. Simple to use 
(even for beginners!), yet remarkable for its 
three dimensional capacity and beautiful 
graphics. Transport accounting data into Lucid 
for budgets and proposals without ever re- 
keying. Winner of the coveted PC Magazine's 
Technical Excellence Award (1987) and Home 
Office Computing Editors’ Pick (1988). 


in Chicago at Booth #8222, 
*Unconditional 30 Day Money Back Guarantee on all 
Products bought directly from Dac Software (less stupping 
charges) Minimum Hardware Requirements. 1BM PC or 
100% compatibles. Other specifications may vary by prod- 
uct *IBM, MS-DOS, Lotus, Intel, Microsoft, Rolodex and 
are regystered trademarks of their respective corporations 
eDacEasy, Lucid 3-D, Breakthru 286 and Rolodex Live! are 
trademarks of Dac Software. Inc Copyright © 1989, by Dac 
Software, inc. All rights reserved. 

Ask for operator #113 


DacEasy's newest way to save time and keep 
track of people, places and events at the touch 
of a key. For any home or office, there's never 
been an easier, more organized way to create, 
update and print Rolodex cards, custom labels 
and envelopes. Instant lookup (pops up over 
any other software) for tip of the tongue infor- 
mation. Bring your Rolodex cards to life! 





w JOHNC. DVORAK 


CRAZY MISTAKES, 


PART 1 


From tales of copying “‘star dot star’’ to stapling floppy disks, Dvorak’ s heard’ em all. But if | 


VIEWPOINTS 


you can top these funny anecdotes, he’ ll have material for Part 2. 





nice in a while, we have to look at 

this industry and ask ourselves if 

its growth is hampered by the lack 
of computer literacy. The indicator is the 
crazy stories you hear from the people in 
customer support. Many mistakes stem 
from simple misunderstandings, some 
from illogical assumptions. Most are 
caused by either ignorance or stupidity. 

I’ve collected some of the funniest anec- 
dotes and encourage you, dear reader, to 
send me other examples. 

The most-told story is about the guy 
who literally tears the floppy from the 
sleeve and complains about the difficulty 
he has inserting it into the drive. I’m sure it 
happens. But how about a story I gathered 
from 47th Street Photo executive Bobby 
Orbach: 

A guy calls the support line complaining 
that his disk drive won't read the disk. He 
Says he followed the instructions in the 
manual to the lener. “‘I inserted the disk 
into the drive. It said insert the disk into the 
drive, okay? Then I got up and closed the 
door to the office. It said close the door.”’ 

Another common mistake occurs when 
telling someone to copy a disk by typing 
“COPY *.*”’ and hitting Return. It looks 
good in print, but over the phone the tech 
Support guy says what they always say: 
“*Type copy star dot star and hit Retum.’’ 
The user then types ‘‘star dot star’’ and 
gets nowhere. 

Brian Roemelle at Ariel Corp. told me 
that some fellow couldn’t figure out why 
he was having so much trouble running 
| programs on his hard disk. Apparently he, 
too, had taken instructions too literally. He 





created a subdirectory named ‘‘root,’’ 
which he used as his root directory (get it?) 
and a subdirectory called “‘subdirectory”’ 
for all files that belonged in a subdirectory. 

From Vadim Yasinovsky, honcho at 
Clear Software, I got the story about the 
unnamed New York computer guru/con- 
sultant who couldn't figure out why none 
of his complex database programs would 
mun right. Someone looked at his disk, and 
it turned out he had all the files of all his 
numerous programs in the root directory, 
causing all sorts of conflicts. 

‘*Why don’t you put these things in sub- 
directories?’’ someone inquired. The 
guru, somewhat irked, told him bluntly: 
‘*My hard disk didn’t come with that op- 
tion!”’ 

Then we have the story about the person 
who, when confronted by the message 
“Click mouse button here,”” put the mouse 
up to the screen and clicked it there. 








It somehow reminds me of a scene from 
the movie Star Trek IV. When Scotty— 
flung back in time—gets confronted by a 
Macintosh, he picks up the mouse and 
talks into it! People at Apple report that 
many first-time users wave the mouse in 
the air, expecting something magical to 
happen. 

Yasinovsky also told me about the time 
he told a customer to send him a copy of a 
disk. The next day he received a photo- 
copy of the disk! 

Among the other stories that abound is 
the one about the computerist who uses a 
magnet to hold the disk against his com- 
puter and wonders why he has problems. 
Then there’s the woman who sent a defec- 
tive disk back to the vendor. The note ex- 
plaining the problem was stapled to the 
disk. 

More-common mistakes, like acciden- 
tally copying an old COMMAND.COM 
file to your hard disk from a floppy, can 
happen to anyone. The result is usually di- 
sastrous, 

Some people can’t figure out why a dai- 
sy wheel printer can’t do dot matrix graph- 
ics. le see error messages such as 
“IF-END STATEMENT MISSING.”’ 
Then they complain to the vendor of the in- 
terpreter asking, ‘‘On what line?’’ 

You have to wonder if our ability as hu- 
mans to communicate has peaked and is 
now going downhill to the point that one 
will have to show, step by step, how to do 
anything. Useful written instructions are 
rare. If you have any anecdotes like these, 
send them to me and I'll get you a genuine 
Dvorak pocket protector. 
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EXCEED THE LIMIT! 


PCSG 
Microsoft Breakthru 286-12 
Mach20 8.7 







Ul) 


Ur GLe 2-2) 
(Equivalent to AT Runding at X MHz) 


Supports the IBM PS/2 Model 30, PC, 
XT— Compaq DeskPro, Portable— 
AT&T 6300 — Tandy 1200 — Zenith 
PC's and most 8088 or 8086 machines 
operating at clock speeds up to 
JOM. 


Fastest 


The SOTA 2861 is the fastest accelerator you 
can buy for your PC. Fastest, because it uses 
the latest VLSI technology to squeeze maxi- 
mum performance from its on-board proces- 
sor. Packing 80286 power into your personal 
computer the SOTA 286i delivers performance 
rivaling that of a new 386 machine. Twice as 
fast as an IBM AT, the SOTA 286i performs up 
to 15.3 times faster than an IBM PC-based on 
Norton SI. 

Most Compatible 
In fact, speed is just the beginning. The SOTA 
286i is the only turbo board to earn the title 
Universal Accelerator. The same board 
that works in the IBM PC will also work in 
the Compaq DeskPro, AT&T 6300, PS/2 
Model 30 and the list goes on. Not only that, 
the SOTA 286i is compatible with every add- 


on board in your system. Networks, video 
adapters, 3270 emulation boards all function 
flawlessly. And, the SOTA 2861 fully supports 
the new EMS 4.0 memory standard. No other 
manufacturer offers this level of compatibility. 
No one! 


0S/2 Upgradeable 


Included on the SOTA 2861 is a 16-bit expan- 
sion connector for attaching such options as 
the Memory /16i. With its on-board RAM 
configurable as either EMS 4.0 or extended 
memory the Memory /161 is ideally suited for 
those new memory intensive programs. You 
can even run AT’ specific programs such as 
IBM OS/2 and Professional ORACLE. A 
second feature connector is provided for the 


Int 


el 
x InBoard 386 / PC 
Ra 15.9 


Floppy 1/0 Pius. This multimedia disk con- 
trolier supports both 332” and 544” disk 
drives. It also contains both a parallel and 
serial port. A complete solution to your 
computing needs. 

Outstanding Engineering 
SOTA Technology has been acclaimed as a 
pioneer in the field of OS/2 compatibility. 
SOTA’ first accelerator, the MotherCard 5.0, 
was the first and up until now —only 
product to run IBM OS/2 on a PC. It was 
nominated for product of the year 1987 in the 
field of technical excellence. The SOTA 286i is 
the next generation of accelerators from SOTA 
Technology. So why buy a product from our 
competitors that offers half a solution, when 
you can buy the fastest, most compati- 
ble, most expandable accelerator available. 
The complete solution-the SOTA 2864! 


SSIA 


STATE OF THE ART TECHNOLOGY 


SOTA Technology, Inc. 
657 North Pastoria Ave., Sunnyvale, CA 94086 
TEL: (408) 245-3366, FAX: (408) 245-0922 


SOTA 286i Is a trademark of SOTA Technology, Inc. Ail other products mentioned are trademarks of thelr respective manufacturers. 


SOTA 286i benchmark was run on 1BM PS/2 Model 30. 
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m JOHN C. DVORAK 


VIEWPOINTS 


INSIDE TRACK 


Watch out for Big Blue’s Big Bang 


N& of it surprises me. A 2,000- 
page report from International 
Technology Group (Los Altos, Calif.), 
entitled JBM Directions, says that the 
main goal of IBM through 1996 is to 
stem the trend toward standalone com- 
puting. The entire MCA strategy, says 
author Brian Jeffery, is to create a fancy 
environment of clustered coprocessing 
workstations running off a host. The 


heck with one computer/one person. | 


Look at what Metaphor is doing and 
you'll get some idea of the new IBM ap- 
proach to small systems. Look fora com- 
plete change in the product line sched- 
uled for 1991-92. According to the 
$7,500 report, the new line is code- 
named the “Big Bang.”? Think about 
the reference and you’ll see IBM’s hid- 
den agenda. Until then, IBM will subtly 
revamp the product line every 12 
months. Call ITG at (415) 941-2433 for 
information on how to get the report. 

With the sudden departures of King, 
Maples, Lyons, and Lowe from Entry 
Systems, followed by the installation of a 
new ESD boss from the mainframe side 
of the company, it’s obvious that the 
good old days are over. (Didn't the old- 
time IBM watchers tell us to expect 
this!?) In the near term, Model 30s will 
continue to be sold and things will look 
unchanged. Long term, IBM's role as a 
leader in the industry, if it is to continue, 
will be oriented toward de-emphasizing 
the powerful single-user system. The 
fact is, the powerful single-user system is 
getting too powerful too fast! 


This brings me to a rumor I heard | 


twice in the last week: IBM is expected to 
consolidate the PS/2 series of machines. I 
was told to watch for the disappearance 
of the Models 60, 70, and 80 in favor of 
a new Model 90 and a yet-to-be-an- 
nounced Model 100. Apparently the 50 





and 30 will remain in some form or other. 
At first 1 shook my head; then I thought 
about it. Did 1 know anyone who has ever 
bought a Model 60, for example? No. 
Everyone talks about the Models 70 and 
80, but who uses them? I know of plenty 
of 30s and 50s around. I concluded that 
this conjecture is a possibility. I men- 
tioned it to Brian Jeffery and he thought it 
was hogwash. We'll see. 

Whatever the case, we're in a ship 
without a rudder, and we haven’t been 
told because the captain already jumped 
over the side. If IBM isn’t going to pro- 
vide direction (other than beat a path 
back to its mainframes), then who is? 
Since the introduction of the PC in 1981, 
the hardware makers have conceded the 
leadership role to IBM, and no real at- 
tempt to achieve a new direction was 
ever mounted. Now all we have are le- 
gions of sheepish followers who keep 
staring, bug-eyed and catlike, at IBM, 
hoping for a sign. ‘‘What do we do next, 
Jeb?”’ Answer: Pray for rain. No wonder 
users are flocking toward the Macintosh. 

If It Walks Like a Duck Dept.: I’ve 
had it with the new copy protection 
scheme. Especially when the disk says 
**Not copy protected.’’ What I’m refer- 
ring to are packages that have a key code 
that needs to be entered during program 
execution or during installation. Folks, 
this concept is more irritating than 
physical copy protection schemes! Lose 
the sheet with the codes and you may as 
well toss the package. Since documenta- 
tion is the first thing that gets tossed or 


lost, vendors who use this technique are | 


flirting with trouble. Game makers, in 
particular, should find another solution. 
Scavengers of the Mutant World, for ex- 
ample, tells you to look up words in the 
documentation. Half the time, the un- 
clear directions to find the words fail. So 





you enter the wrong word; you're called 
a pirate by the game and then have to go 
through an elaborate restart. 1 tossed the 
game in the trash. Then I ran into acom- 
pany with a menu program (of all 
things!) that used the same technique, 
and I couldn’t get the thing to install be- 
cause of the code. This concept is a bad 
idea, and users should reject it. 

Genuinely Interesting Software 
Dept.: Here’s one of those nicely done 
packages that you see once in a blue 
moon. Grad student Bob Simmons spent 
3 years developing three inexpensive but 
quite elaborate systems: CoPlot, a scien- 
tific graphics package, CoDraw, an ex- 
cellent technical drawing package; and 
CoStat, a superb statistics package. If 
you’re in the market for some slick scien- 
tific/engineering software, then get 
these systems. This is perfect software to 
create those scientific drawings and 
graphs for that thesis you haven't fin- 
ished! Also, if you are a developer who 
wants to see a superb use of the mouse 
on a PC, then you should check out this 
stuff. Each package is $99, and Simmons 
will sell all three for $249. Don’t let the 
low price fool you; this is excellent soft- 
ware. Write to Cohort Software, P.O. 
Box 1149, Berkeley, CA 94701, or call 
Simmons at (415) 524-9878, 

More Genuinely Interesting Soft- 
ware Dept.: For over a year, I’ve been 
meaning to say something nice about 
Lattice Secret Disk II ($79.95 from Lat- 
tice Software, 2500 S. Highland Ave., 
Lombard, IL 60148; phone (312) 916- 
1600 or (800) 533-3577). I’ve been wait- 
ing to get that Round Tuit in the mail 
(joke alert!). This package is an exquisite 
way to create encrypted and secure files. 
It creates a virtual disk on a hard or flop- 
py disk; the virtual disk appears when the 
program and password are executed. 
Very elegant. Highly recommended. 
By the way, look for Lattice to roll out a 
killer version of their once-dominant C 
compiler in the months ahead. Pt 
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Our newest soft 
like the software 





Wale WOLKS just 
youre using now 


We've always thought that one of 
the biggest problems with personal 
computing is that a computer doesn’t 
process information the same way that 
a person processes information. 

And inthe struggle between the 
two, the computer usually wins. 

Enter the Lotus’Agenda’ personal 
information manager. 

Agenda’s flexible design lets you 
dump facts and ideas into your PC with- 
out structuring them in advance. 

You can arrange the information 
any way you want. So you can gain 
insight, 
formulate 
new ideas, 
and find 
answers 
you need. 
Andas a 
result, 
manage 
projects, people and information better. 

How does Agenda work? First, 
enter items of information into Agenda. 

Then create categories where 
you want all the information to be filed. 











2s o9 Get coat pends eel ances Tom + Matenals 
‘ 
@ Bab will present ten-point incentives © Bob » Bonus Dottars 
program at sales conference. 
© Tom = + Distnbution 
Vendors 
Pricing 


@ Decision needed on research budget by «Jim »* Research 
end of this week--discuss options wih = Joan. 
Jim and Joan. 


Enter Items of information 
or use the pop-up capabili iy wikk ale in 


manually, import them electronically, 
n another program. 


Introducing Lotus Agenda = —— 


Voila. Agenda will do all your filing 
automatically. And if an item is relevant 
in more than one place, Agenda will put 
it in several categories at once. 

What's more, if you change an item 

Hc — ea) anywhere in 
= _ your file, 
all other cat: 
egories that 
| have the 
| “= same item 
Ne —s  s will also 

Ce eal ee all relevant Cai aa) change auto- 

ER Eat a Sanam ia matically. 

This makes it easy to view evolving 
data in different ways so you can discover 
new relationships and pinpoint informa- 
tion that’s important to you. 

For $15, we'll send you an Agenda 
demo kit or videotape. Just call 1-800- 
345-1043 and ask for demo kit AKO-3058 
for the 3.5” ver- 
sion or AKO- 
3058 for the 5.25" 
version, or you | 
canaskfor AKO- | = 
3068 for the 
videotapeversion. Ss 
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© Forward product companson *Low = 07/07/88 
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Lotus Agenda 





Agenda and Agenda Demo Kit require an IBM® PC or compatible, with 640K and a hard disk, DOS 2 Oor higher Lotus and Agenda are registered trademarks of Lotus Development Corporation 18M is a registered trademark of IBM Corporation. 
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Me ‘ 


Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have R2LAN™- from 
the makers of CROSSTALK‘ 


Sometimes a. - 
small change in 
your equipment 
can make all 


the difference. 


With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
from your own keyboard-and 
both of you will see it immediately. 

That's the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 

In fact, R2LAN lets you treat 
any PC on the network as if it 
were your own, updating data 
files, troubleshooting, or just 
sharing data. 

LAN’s were meant to bring 
people together. There are greater 
benefits than just sharing periph- 
erals and transferring files. At 
least there are if you’re using 
R2LAN from CROSSTALK. A 
small change in your equipment 
can make all the difference. 
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CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 
4 Division of Digital Communications Associates, tne dea 
An NYSE listed company. Fora copy of the annual 

M44 ). 


CROSSTALK ts a registered trademark of Digital 
Communicatians Associates, Ine. R2LAN isa trade- 
mark af Digital Communications Associates, Inc, 





@ JIMSEYMOUR 


VIEWPOINTS 


A GUIDE TO PIMs. 


PART 2 





To satisfy your personal information management needs, try a two-tiered approach: 
GrandView for structured data and MemoryMate for spontaneous, unpredictable notes. 


sonal experience wandering through 

the software jungle of PIMs, or person- 
al information managers. I find PIMs the 
most useful new category of PC software 
to have come along in 2 or 3 years. And yet 
for many users—myself included—the 
hype that has accompanied their introduc- 
tion has often obscured their value and 
made choosing the right product more, not 
less, difficult. 

The result for me—just as for many of 
those I work with—is that I wound up re- 
fusing to make a single choice. Instead, 
I’ve settled on two PIMs for my own work. 

That’s because my needs are divided 
into two areas. The first consists of rela- 
tively structured data—but when I say 
structured, I mean in form only, not con- 
tent. The second is spontaneous and un- 
structured, unpredictable in form as well 
as content—‘‘interrupt-driven,”’ to use a 
computer-business cliche. 


[I the last issue, I wrote about my per- 


ORGANIZING ORDERED DATA For 
the first category, the relatively structured 
work, I chose Symantec’s GrandView. If I 
had to use only one PIM, it would be 
GrandView, indeed, if I had to choose just 
three or four programs for all my work on 
the PC, GrandView would be on my list. 
It’s that good. 

It’s easier to understand how I use 
GrandView if I cast an apparent slur on it: 
it’s a glorified outliner. If you’re outline- 
phobic, scarred forever by bad experiences 
with Mrs. Smerdly in seventh-grade En- 
glish, you’re not likely to think that’s 
much of a compliment. I find outlining 


programs—such as GrandView’s spiritual 
ancestor, ThinkTank—enormously pow- 
erful and useful. But never half so power- 
ful and useful as I’ ve found GrandView. 

How do I use it for ‘‘structured’’ infor- 
mation? 

Example 1: I help run an organization 
with many employees, all of whom get 
regular performance evaluations. Even 
though only a small number of them report 
directly to me, I am involved in the evalua- 
tions and salary reviews of about 50 people 
through a secondary-review process. 

That means I need a way of keeping 
notes on what I observe about the perfor- 
mance of those 50-odd people. I use a 
GrandView outline, which has a first-level 
entry for each person’s name. Under that 
entry I add quick notes. Each note begins 
with the date and is added to the end of that 
person’s section, so my notes are automat- 
ically in chronological order. 

For scheduled evaluations and for those 





more-frequent, informal, sit-down-and- 
let’s-chat sessions, I open and print out the 
entries for the person I'll be meeting with. 
Thus, I have all my recent notes on that 
person’s performance at hand. 

Iused to use a huge deck of index cards, 
which was enough to drive me nearly 
crazy . . . with the inevitable effect that I 
made fewer notes, at longer intervals, than 
I should have. Now it’s so quick and easy 
that I stash notes almost every day; some 
days, I add a dozen notes to the file. 

Example 2: Every meeting needs an 
agenda; almost every meeting needs a fol- 
low-up memo on what was agreed upon. 
But few of us have the time to save time by 
drawing up and distributing those agendas, 
let alone sending out summaries of *‘action 
items’”’ afterwards. 

Iuse GrandView to knock out fast agen- 
das. Its support for the typeset-look fonts I 
like to use with LaserJets makes those 
printed agendas neat and crisp. During 
meetings, I annotate the printed agendas 
by hand. Then I fold the annotations into 
the GrandView outline on the computer, 
reprint it, and send it out again in its ex- 
panded form to the participants. 

Yes, when I’m really busy, I have 
someone else do the middle and last parts 
of that work—taking notes at the meeting 
and folding those notes into the Grand- 
View outline for the printed follow-up. But 
the whole process is so quick and direct 
that I usually do it all myself. 

I use GrandView in many other ways as 
well, but these examples show how pow- 
erful it can be, and how useful it has be- 
come to me. 
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THE PRINCE OF POP-UPS The sec- 
ond PIM I’ve adopted is Broderbund Soft- 
ware’s MemoryMate, which I use for 
quick pop-up notes in the second, utterly 
unstructured category of my work. 


WHEN IT SEEMS 
LIKE THERE’S 
NO WAY OUT... 


You need Currents. The 
remarkable new Personal 
Information Manager that 
will lead you out of the 
maze of facts and figures 
that clutter your world— 
into a position of total man- 
agement control. 


A program so flexible you 
can organize information 
more easily than ever 
before. With powerful data 
management facilities you 
can use to store and track 


VIEWPOINTS 


If GrandView seems to me the Rolls- 
Royce of PIMs, MemoryMate is the 
Volkswagen: it’s cheap, reliable, and ut- 
terly functional. 

It takes only about 90 kilobytes of 


data according to your 
specific needs. 


Advanced software technol- 
ogy that gives you—through 
multiple windows—the 
power to navigate through 
a maze of information. Or 
find precisely what you're 
looking for. Track people 
and projects in the format 
you define. Even generate 
strategies and plan viable 
new solutions based on 
past performance. 


An easy, time-saving, smart 
way out— into the interface 
of tomorrow. Currents. The 
amazing new Personal Infor- 
mation Manager that will lead 
you into the future. 


To order or for 5 q 


more information 
please call 
201-530-4666. 


+e 
y 


Currents } 


JENSEN - JONES INC. 
Parkway 109 Office Center 
Newman Springs Road 
Red Bank, NJ 07701 
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RAM. And if you’ve got some LIM EMS 
4.0 memory available in your machine, as 
I do, it takes only about a third of that 
amount. I think both figures are reasonable 
prices to pay for MemoryMate’s consider- 
able pop-up functionality. 

I use it constantly for quick notes when 
I’m on the phone, or just after someone’s 
left my office when I want to capture the 
essence of their ideas and our talk. I can get 
about four screenfuls of information into a 
single MemoryMate note (though I never 
knew how long its notes could be till I did 
some testing for this column: I use 
MemoryMate for short notes). 

In fact, I use only a fraction of Memory- 
Mate’s capabilities. I like its ability to con- 
struct a tickler file and add items to it, but I 
don’t use its hypertext linking or screen- 
form generation. And there are probably 
lots of other features I’ve never discov- 
ered. 





a If GrandView seems to 
me the Rolls-Royce of 
PIMs, MemoryMate is 
the Volkswagen: it’s 
cheap, reliable, and 
utterly functional. I 

use it constantly. 


MemoryMate lets me retrieve informa- 
tion quickly with easy searches, and it lets 
me do a second search if my criteria were 
too sloppy the first time and I got too many 
hits. 

Those two PIMs handle everything I 
need from a computerized personal-infor- 
mation-management system. I couldn’t do 
such work nearly so well with any one PIM 
on the market. And having gotten used to 
how well these two tools work together, I 
can’t imagine doing without either one. 

I hope your journey through the PIM 
jungle is equally rewarding—and that 
these two columns have helped you focus 
your search more effectively. PC 
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5 
TOORSSIDE 


Ifyou start automating your office by looking at software, you 


may find yourself in a labyrinth. Start instead by looking at your office. 


What do you want your computer system todo? 

True office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It’s called 
multitasking. And that’s what Enable/OA will do. 


Real multitasking under DOS now 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That's how Enable/OA works. And it’s LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 


Delivering the promise of 0S/2 
You don't have to wait for OS/2. Enable/OA delivers multitasking 
now, under DOS or OS/2 or Xenix. And it will be ready to perform 
with evolving operating systems and hardware technologies, 
Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 


Widen the range ol working windows 

Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You're never more than afew 
keystrokes from any application or any data you need. 
Enable/OA lets you customize 

The Enable/OA menu generator will customize your system. Macro 
facilities let you record keystrokes and commands as you use them to 
simplify complex tasks and applications. 


Easy to learn, easy to ose 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time—especially handy for laptop users. 


Office automation with Eoable/DA means: 
@ Better information management 
m@ Comprehensive, professional reports 
Hf Uninterrupted data flow 
Sophisticated spreadsheet analyses 
@ Superior multitasking and windows 
@ On-screen hypertext documentation 
@ Versatile graphics 
Koying Is belleving 

Touch F 10, and you can begin using Enable/OA. To prove it, 
we'll send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized Enable 
Dealer, call 800-888-0684, Dept. M. 


enableO4 — 


Office Automation Software 
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Belore. 

you buya printer, 
eta secon 
opinion. 


“The Quickwriter is a 24-pin 
printer built to run forever, very 
quickly.” 

Recently, in PC Magazines Fifth 
Annual Printer Issue, the editors 
gave our IBM Quickwriter their presti- 
gious Editors Choice Award. 

The competition was stiff and 


automatically, in seconds, and that it 
could do multi-part forms and spreadsheets 
beautifully, they simply concluded: 
**..this is a printer without peer.” 
To see the IBM Quickwriter in action, 
see your IBM Authorized Dealer or your 
IBM marketing representative today. 


the testing demand- ° °,  « . For a copy of the com- 
ing. In selecting the IBM Quickwriter Printer plete PC Magazine 


Quick writer as the creme de la creme of 
its class, the knowledgeable lab experts 
at PC Magazine scrutinized printers 

of virtually every brand name, with every 
speed, and at every price range. 

It was under these conditions, and 
in a very tough category, that the 
Quickwriter came out of the pack with | 
flying colors: 

**.. TBM has hit on a winner...” 

When they chose the Quick writer 
as number one, they considered the look 
of its crisp executive type and the 
quality of its graphics, with either film or 
fabric ribbon, and this is how they 
described what they were looking at: 

“It’s gorgeous.” 

When they examined our 
Quickwriter for design, durability, speed 
and ease of use, they used some very 
impressive language: 

“IBM designed this obviously 
heavy-duty device to run without 
fail for a very long time.” 

And when they saw that our 
Quick writer was the fastest IBM impact 


review, or to find the dealer nearest you, 
call 1 800 IBM-2468, ext. 118. And put 
your money ona ft 


. wn, wees 
winner, = 
wiles 






personal printer ever, that it was the only one 
that could go from letterhead to envelopes 
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IBM and Quickwriter are registered trademarks of international Business Machines Corp © 1969 18M Corp PC Magazine, Editor's Choice, October 31 1988. ee eee ee! lee 


Why Pay More? 


‘You can have the power and performance 
of the IBM PC/AT for half the price. 


o ¥ 
i 
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ALTEC-286/10 $ 875.00 


ALTEC-XT /10 TURBO ALTEC-286/12 $ 975.00 ALTEC ZIP -386/16 $1795.00 
SYSTEM $595.00  ALTEC-286/16 $1275.00 ZIP -386/20 $1995.00 
* 8088-1 PROCESSOR * 80286 PROCESSOR RUNNING AT * 80386 PI en RUNNING AT 
Ged hy MHz DUAL SPEED 8/10 OR 12 OR 18 MHz 6/8 /18 OR 20 M 

* 640K RAM rere yt *1MB RAM iocieaante TO 8MB) 
*150W POWER SUPPLY * 90287 SUPPORT * 90287 / 80387 SUPPORT 
*1SERIAL/1 PARALLEL/1 * DUAL HDD/FOD CONTROLLER * DUAL HOD/FDD CONTROLLER 

GAME PORT * CLOCK/CALENDAR WITH BATTERY * CLOCK/CALENDAR W/BATTERY 
* CLOCK / CALENDAR W / BACKUP BACKUP 

BATTERY BACKUP * 200W POWER SUPPLY * 200W POWER SUPPLY 
*@4-KEY KEYBOARD * 1 SERIAL/1 PARALLEL PORT * 1 SERIAL/1 PARALLEL PORT 
*360K FLOPPY DRIVE * 1.2MB FLOPPY DRIVE * 1.2 MB FLOPPY DRIVE 
* PHOENIX BIOS * ENHANCED 101 KEYBOARD * ENHANCED 101KEYBOARD . 

* PHOENIX/AWARD BIOS * PHOENIX/AWARD BIOS : 


TO ORDER, CALL 800-255-9971 


International inquiry : 213-888-9100 ase pm Niecy Ay 
Technicai support : 213-888-0269 Technology Corp. MON-FRI 96 
FAX ! 213-888-6687 LORIN: e108 

*All Prices and specifications are subject to change without notice. We reserve the right to substitute equivalent parts. 


*ALTEC can not be responsible for errors in typography or photography. “Mined tere 
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@ WILLIAM F. ZACHMANN 


MUSIC IS THE BEST 


VIEWPOINTS 


The importance of music in the world of computers and business is as yet unsuspected. In the 
| future, though, it could create new and exciting ways to analyze and interpret information. 


n the piece entitled ’*Packard Goose”’ | 

from Frank Zappa’s rock opera, Joe’s 

Garage, a young woman identifying 
herself as ’‘the girl from the bus’’ says 
simply: “Information is not knowledge. 
Knowledge is not wisdom. Wisdom is not 
truth. Truth is not beauty. Beauty is not 
love. Love is not music. Music is the 
best!’’ While that notion may seem ex- 
treme, music may have a significant role to 


play in the world of computers and busi- | 


ness before long. 

The point where music and computers 
meet is called MIDI (Musical Instrument 
Digital Interface). Developed by synthe- 
sizer manufacturers, MIDI is a standard 
hardware-and-software interface for con- 
necting computers to sound-producing 
electronic components and performance 
instruments. MIDI stems from the back- 
ground of musical performance and re- 
cording; it effectively standardized what 
was previously a diverse and incompatible 
collection of electronic synthesizers and 
related components. It is a key element in 
the shift from analog toward digital sound 
production, recording, and reproduction 
techniques that is revolutionizing the re- 
cording, movie, and entertainment indus- 
tries. 


THERE'LL BE CHANGES MADE A 
fact not yet much appreciated, however, is 
that, with continued advances in related 
technologies, MIDI will have important 
applications in business. It is one of a num- 
ber of related digital technologies that will 
eventually open the door to a spectacular 





range of new applications for computers. 


The most immediately accessible of 
these may prove to be in the area of desk- 
top presentation systems. Still in its infan- 
cy, desktop presentation uses a PC, typi- 
cally with a large high-resolution screen, 
as an alternative to the flip charts, over- 
head transparencies, or 35mm slides typi- 
cally used in sales and projects presenta- 
tions, reports to management, educational 
institutions, and so forth. As desktop pre- 
sentation technology matures, it is virtual- 
ly certain that these older methods of pre- 
senting information will be replaced by 
computer-based altematives. 

The MIDI interface, combined with 
increasingly powerful yet inexpensive 
sound-generation modules (or synthesiz- 
ers, as they are more typically called) 
make it possible to add sound and music to 
these presentations. Unlike prerecorded 
music of the sort that typically accompa- 
nies the expensive, multiprojector, multi- 
media corporate-image slide shows that 








have become an essential corporate rit- 
ual—at least in the United States—MIDI 
offers the ability to dynamically, even in- 
teractively, manipulate the music pro- 
gram. 


ALL THAT JAZZ With MIDI, the com- 
puter controller ‘‘plays’’ the sound synthe- 
sizer. Unlike in a conventional analog re- 
cording, such as a vinyl record or a 
magnetic tape or cassette—or even a mod- 
em digital record, such as a compact disk 
player or digital audio tape (DAT) record- 
ing—the signals sent over the MIDI inter- 
face actually tell the electronic ‘‘instru- 
ment’’ what notes to play and how loud 
and how long to play them. 

The sequence and combination of 
sounds generated by information passed 
over the MIDI interface can therefore be 
manipulated in real time by the controlling 
computer. Combined with a sophisticated 
synthesizer, it can not only reproduce the 
sounds of a jazz combo or a symphony or- 
chestra but can also create a variety of 
sounds that no real instrument is capable of 
producing. 

Assuming that current trends in price 
and performance continue, in only a few 
years a salesperson calling on a customer 
in his or her own office may, with the aid 
of a portable computer and synthesizer, 
give a presentation about the company and 
its products that can be accompanied by 
sound and music. 


ACCENTUATE THE POSITIVE A 
more exotic but possibly even more valu- 
able music application may be found in the 
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Hlustration: John Robinette. 


mw WILLIAM F. ZACHMANN 


areas of training and motivation. 

It was not by accident that ancient Bud- 
dhist texts claimed that enlightenment 
comes by way of the ear. Sound has a mo- 
tivational and emotional impact on people 


To order, call 1-800-634-9808. 


VIEWPOINTS 


that is far more immediate than visual 
stimuli. Just think about the role that a mu- 
sical sound track plays in setting the emo- 
tional tone of a film. In the future, when 
MIDI is combined with voice synthesis, it 
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will serve as a powerful stimulus and feed- 
back mechanism that will harness the mo- 
tivational power of sound in leaming situa- 
tions. 


SOUNDADVICE Another idea that may 
sound even more speculative could prove 
to be the most valuable one of all—the de- | 
velopment of ways to represent informa- 
tion as sound! Just as the transposition of 
rows and columns of numbers into a visual 
representation as a graph or scatter dia- 
gram may make it much easier to discern 
the underlying pattern of the data, so the 
transposition of information into sound 
may turn out to be similarly useful for ex- 
pressing numerical data. 

Crazy as that may seem, it has already 
been done—with quite interesting resuits. 
Darryl Gammil, of Gammil Records in 
Denver, Colorado, has produced sound 
tapes where key technical variables such as 
daily stock price and volume, insider buy- 
ing and selling, achievement of new highs 
and lows, and intersection with 50-day 
moving averages are translated into musi- 
cal sounds. The pattern of the data literally 
“‘plays’’ the synthesizer. Price and volume 
controls the melody and intensity of the 
piece, for example, while a new 13-month 
high or low generates a cymbals crash. 

Interesting as Gammil’s tapes are, they 
are no more than early explorations in rep- 
Tesenting information in sound. What’s 
more, they are as yet available only in a 
prerecorded form. 


INTERACTIVE AUDIO In time, MIDI 
will make it possible for anyone who wish- 
es to do so to experiment with creating au- 
dio and visual representations of complex 
data and to do so interactively, trying out 
different combinations of data series and 
sound to find those that best exhibit the es- 
sential pattern of the information. 

Whether or not any of this has anything 
to do with knowledge, wisdom, truth, 
beauty, or love is beyond me. That com- 
puter-generated music via MIDI may open 
the door to some remarkably practical and 
useful ways of analyzing and interpreting 
information in business, however, is far 
more likely than anybody at present sus- 
pects. Walking through that door may of- 
fer an unexpected competitive wins 
to those who can find it. 
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Powerful New 
Protection For Your 
Valuable PC Data 


Effortless software security system locks out unauthorized 
PC file accessing, viewing and viruses! 


Now, SoftSafe™ — the easiest-to-use PC data security program 
available — protects and preserves the integrity of your sensi- 
tive computer files in four ways: 


Hard Disk Access Control 

With SoftSafe, all data on your hard disk can only be accessed 
by using a valid password. Each computer has one ‘Owner’? 
and only the Owner can add or remove up to 7 users. All hard 
disk information is fully protected from access, viewing, copy- 
ing or modification by unauthorized users even if your PC is 
booted from a diskette. 

Automatic File Encryption 

SoftSafe provides effortless file encryption. Simply save sensi- 
tive data to a subdirectory name that includes the word “SAFE” 
(i.e. C: /123/SAFE/BOB). It can only be accessed by the file 
creator or the computer Owner. 
It’s easy, automatic, and does 
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Virus Detection 
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option. It checks your critical system files for any tampering 
each time you boot (start) your computer. If infection is 
detected, SoftSafe sounds an alarm and visually indicates 
which files have been attacked. You can then choose to KILL 
or IGNORE the virus. 


Screen Privacy 

SoftSafe even provides a solution to the problem of interrup- 
tions when working with sensitive data. With LOCKOUT, you 
simply hit the hot-key sequence and your screen is covered 
with the SoftSafe password display. Then only your password 
will unlock the computer. 

Installs in seconds! Easy to usel 

SoftSafe is 100 % software — no complicated hardware — 
one command installs it in seconds. It’s easy to use — no 
administration needed — and no program or system modifica- 
tions required. SoftSafe works on all IBM/PC/XT/AT, PS/2 and 
100% compatibles running DOS 3.0 and up. 
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Doing Business Since 1980 A Division of CW Marketing, inc. 
The Acknowledged Leader 
in the Computer Mail Order Industry. 


Call About the Availability of Other Products Not Listed. 


Pictured Above POX T Turbo @ 


PC/XT TURBO 
OMHz, 640K Memory, 150 Watt PWR Supply, 
Keytronics Style Keyboard, 1-360K Drive. 
AT Style Case, Monographics Card w/parailel 
Printer Port, Clock Card w/Serial Port, 
Mono Monitor w/Swivel Tilt Base 


System w/2 Drives 
System w/1-20 MG Drive 
System w/1-30 MG Drive 





Turbo w/640K 1 1 Drive 

Turbo PC/XT w/360K & 2 Drives 

Turbo PC/XT w/360K & 1 Drive & 20 MG 

Turbo PC/XT w/360K & 1 Drive & 30MG . 

PC 286 12 MHz Zero Wait State w/1024K, 1.2 Floppy Drive . 


PC/386 


16 MHz, 1024K Memory, 
200 Watt Power Supply, 
Enhanced Keyboard, 
1.2 MG Floppy Drive 


System w/t 2 Floppy & 40 MG Drive 


Pictured Beiow PC/368 © 


a) 
$2285 
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Pictured Above PC/286 Turbo « 


PC/286 TURBO 
12 MHz, 1024K Memory, 
200 Watt PWR Supply, 
1.2 MG Floppy Drive, 
Enhanced AT-Style Keyboard, 
EGA Monitor, AT Mutt: /D Card, EGA Card 


System w/1.2 Floppy & 40 MG Drive ....$2097 





MITA B Switch Box (Par/Par) 
MITV/O Serta Clock..... .. 
MIT I/O Senal-Parallel ... 
MIT Monographics Card 

MIT AT Mutt 70 





PC 286 12 MHz Zero Wait State w/1024K, 1.2 Floppy Drive 40 MG 
MIT Amber Monitor W/SW Tilt . . 

MIT Color Monitor 
MIT EGA Monitor vere crsttre 
MIT Auto Switch EGACard ............. ee 
MITColor Card 
MITVGA Card ............. A 








MITXT MultiVO 0... 

MIT 12008 Modem (INT) with Software 
MIT 1200B Modem (EXT) with Software 
MIT 2400B Modem {INT) with Software 
MIT 2400B Modem (EXT) with Software 
MIT Enhanced Keyboard ............ 
MUT-VGA'MGIIT «fo <- sangeet vss 
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SPECIALS 


Microsoft PC Excel Microsoft Word 4.0 


$229 


Microsoft PC Works 


$88 


INTEGRATIVE SOFTWARE COMMUNICATIONS DESKTOP PUBLISHING SPREADSHEET 

Ability Pius . . .... $137 Carbon Copy Plus Newsmaster It . Cambridge Analyst 

Enable 2.0... fy CompuServe Pagemaker 3.0 &® HA Bie} 

Framework tlt : Subscription Kit PFS: First Publisher Lotus 1-2-3 Ver. 2.01 

MS Works ... ..88 Crosstalk XVI Ventura Publishing Lotus Agenda 

PFS: 1st Choice .+ +, B2_ Crosstalk Mark IV . Lotus Manuscript . . 

Smart Software System .. 385 Mirorlll ... ‘*® PROJECT MANAGEMENT MSExcel 

Symphony... = aaa ‘i ei tanard MS Excel/Mach 20 Bundle 
_— ei aa oo P roject Manager til MS Multiplan MOR G2 .0.0: 116 

Pr ee Microsoft Project 4.0 . F PFS Professional Plan 

Lieseincuma Sue Expert 





PC/386 


16 MHz, 1024K Memory 
200 Watt Power Supply, 
Enhanced Keyboard, 
1.2 MG Floppy Drive 


$1899 — a 


System w/1.2 Floppy & 40 MG Drive $2285 


TRE pL =e prepengotoap 


Pictured Below PC/368 « 


Pictured Above PC/286 Turbo « 
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Alps 


9 
Other Models 
AST 


Turbo Laser 
on ae cers 


t 
| ie other Models . 
pees 


Epson Pri Printers 


OtherModels.°. ...... 
Hewlatt-Packard 
LaserJetlID . .. 
Laser Jet Series Il 


Altec Passive Hub 
AQUILA 8 Port Active Hub 


AQUILA Arcnet Card ...... A 


SMC Md! 120 Arcnet Card . 
Other Board Ss. 


Hal Page . . 


Keytronics 
KBSIST 


K85153_—.. 
KB101 Plus. 


HARDWARE 


sae 


Okidata 
B2+ . 


Laserline 6 
New Lasers ........ 
Panasonic 


Laser 4450 


OtherModels. 00... 


Star Micronics 
NX 1000 Rainbow 


Express Writer 31 i 
Page Laser . 


Oe 
Other Models . 


$29 Curtis 


Ruby Surge Suppressor 
TARGUS 

LAPPAC Portable 

Computer Case 


Anchor 
1200 B w/software 
1200 EXT 


Prometheus 
12008 w/Software 
oe w/Software 


us Repacs 
Password 1200 
Courier 2400 
Courier A 
HST 960: 


SPORTSTER 2400B 
w/software 





Amstrad 
PPC 640-1 
PPC 640-2 . 
AST 
Model 80... 
Model 140x . 
Other Models 
NEC 
Multispeed EL It 
Multispeed HO .. 


Supersport 20 
Supersport 286 


Multisync |I 

Multisync Plus 
Multisyne XL... 
Monographic System 
Other Models 
Princeton 

Ultrasyne .......... , 
Ultrasyne 16 

Max 1 


1302A 
diieecan (1303) 
Mitsubishi 
Oiamond Scan 14”... 
Diamond Scan 16” . 
apni 


Passport 20 


Complete 4800 $225 
Complete 9600 ..... . 3B9 


ORDER LINE 


9 
Seta Ext, 20MG . 
Beta Int, 20MG . . 
Seagate 
20 MG a Seniite Controller 
251-1 40 MG 


40 MG w/Controller . 

Other Models ......... 
Teac 

1.2 MEG AT 

FloppyXT .. .. ... 
Toshiba 

SOF 720K 6. gece 

3.5 Or 1.4M8 
AST 

Hot Shot . 

Six Pack Plus w/384K 


hetiiee 
Color Card . 
ale Card Plus 


iter 
Above Board Plus . . 
Inboard 386 PC 
Inboard 386 AT ... 
80287-6 
802B7-8 .... 
80387-16 .. 
BOB7-2 
Orchid 
Oesigner 800 
Pro Designer ... 
Pro Oesigner + . 
Tiny Turbo ... 
Winturbo .... 
Other Models . 
Paradise 
Autoswitch 350 . 
Autoswitch 480 . . 


VGA + 

VGA Professional 
Video-7 

faye VGA 


Vegas 
A Mikes nanarseierantii in 





AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 
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The difference between our scanner and theirs 
is staring you right in the face. 


We developed the PC-based 
AT&T OVERVIEW™ Scanner because 
the world isntt just black & white. We 
saw the need for a multiple applica. 
tion scanner with screen resolution 
that was much better than existing 
scanners. 

Not only did the 64 gray-scale 
scanner we designed work extremely 
well for teleconferencing and 
image databases, it greatly improved 
the quality of desktop publishing, 
too. 

When people discovered that our 
scanner gave them much better 
picture quality than other scanners, 
much faster than similar scanners, 
without costing any more, they 


© 1988 AT&T 


thanked us. 

We explained that our picture 
quality difference was due to our 
multi-bit 64 grayscale scanning 
technology 

And we added that our 80 dpi 
resolution was made up of “smart 
Which is 


bits” that can 
> * Pe it " Ai, 
why our — 


deliver an 
pictures can be — 





apparent 
resolution 
as much as 
480 dpi. 








people nodded their heads. 

We even mentioned that our 
OVERVIEW Scanner is the only one 
that can deliver a full-page gray-scale 
image in 15 seconds and allow scan- 
ning of 3-D objects up to one-and- 
one-half inches high, from circuit 
boards to breadboards. 

But people just said “that’s nice, 
but what really interests us is that 
your scanner delivers a picture that's 
so much better than their scanner.” 

Who are we to argue? 

For more information, call 
1800 247-1212, Ext. 158. 


These images were printed using Aldus Pagemaker 30 


reduced without moiré patterns, using the DPTEK Cardin corqunction with an 
unlike single-bit scanners. And aaa 
—=. 
——— 
=> Atel 
The right choice. 
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m™ STEPHEN MANES 


VIEWPOINTS 


LEARNING FROM 
A MOVING 
EX PERIENCE 


Haunted computers, decorator toner, errant jumpers, bouncing screws, puzzling 
switches—they’ re all part of Manes’ s eventful cross-country move. 


oving across the country tums 
Me to be a lot like developing 

software, Both processes induce 
obsessive behavior, take control of your 
life, and are impossible to do without ma- 
jor bugs. As I stare across the Monument 
Valley of Cardboard and contemplate the 
Mountain of Shelfless Clothing, I take a 
moment to reflect on what I’ve learned 
from it all that has anything whatsoever to 
do with computers. Quite a bit, it tums out: 

Paint it black? With great decisiveness, 
I determined to cut my moving bill by 
shipping my star-crossed Okidata Laser- 
line 6 loaner back to the factory. I followed 
the repacking instructions to the letter; 
hey, I had done it once already for the ma- 
chine’s earlier incarnation. 

And somehow I spilled toner all over the 
carpet again. The carpet was doomed to 
die anyhow, but this was the last straw in a 
long history of toner woes. Atthat moment 
I vowed never to buy, use, or even ap- 
proach another machine with a separate 
toner cartridge. The all-in-one expenda- 
bles may cost slightly more in the long run, 
but at least they won’t tum your toes black. 

Does the Knowledge Navigator point to 
the storage area? The fellow who packed 
my dishware, glasses and computer equip- 
ment was singularly unimpressed when he 
got around to wrapping up my trusty old 
PC. ‘A PC, huh?’’ he said contemptuous- 
ly. “‘I got my kid a Macintosh.” 

“‘What does he do with it?”’ I inquired. 

“Nothing. He got bored with it. It’s in 
the closet.”’ 

Is my laptop haunted? Part I. While 
awaiting the advent of a truly lightweight 








DOS machine that offers some sort of writ- 
able medium, I lug around an old Toshiba 
1100 Plus that I’ve come to love. With my 
desktop machine barreling along some- 
where on an interstate highway, I not only 
love but depend on the 1100 a lot. And 
therefore didn’t bother paying my usual at- 
tention to the low-battery light, which 
tends to come on too early anyway. 

One final save before recharging. Oops! 
The juice is too low to run the disk drives! I 
really should have believed that warning 


light. But I didn’t expect the machine to re- | 


boot itself—or try to. Since it couldn’t read 
the boot disk, it simply went through its 
memory test, gave up, and tried again. 
And again. And again. Weird. 


Save your original packing materials? | 


When you live in a New York apartment, 
finding a place to stash a huge carton is 
about as easy as finding your building su- 
perintendent when the pipes break. I had 
retained the original box for only the 








newest of the three monitors I own. It 
tumed out to be the only carton in the entire 
shipment that displayed exterior dam- 
age—a seriously crushed corner. The 
monitor was fine, though. At least from 
the outside; I'm still working on digging 
up my color video card. 

Why the Micro Channel? The guy who 
packed my PC did a competent job, but 
when I unwrapped the thing, it made a 
rather faint rattling sound. Further investi- 
gation revealed the noisemaker to be a sin- 
gle plastic jumper sliding around on the 
motherboard, 

First reaction: sheer panic. There are 
any number of jumpers on the cards in my 
machine. There’s absolutely no way to fig- 
ure out the proper settings without spend- 
ing half an hour with each manual—as- 
suming I can find the manual, and 
assuming the manual is right. 

Second reaction: pure hope. A more 
logical analysis suggested that the chances 
were good that the Wandering Jumper 
hadn’t been doing anything much anyway. 
Chances were pretty good that since it had 
fallen off, it had probably been sitting on a 
single pin, rather than two, and was there- 
fore nonfunctional. All I’d have to do 
would be to boot up and find out. 

So I grabbed my trusty screwdriver and 
removed the screw covering the slot where 
my HardCard should go. The slot-cover 
screw fell down into the machine and hid 
itself under a bunch of cables. 

With a Micro Channel machine, of 
course, none of this ever would have hap- 
pened. Micro Channel cards aren’t sup- 


posed to have jumpers; they even plug in 


PC MAGAZINE ® MARCH 28,1989 
ot 


Tustration: John Robsneme 


a STEPHEN MANES 


without screws. Maybe the missing-jum- 
per/missing-screw problem will be part of 
the EISA Diagnostic Olympics. 

Whatever happened to backup? As | 
hoisted the errant jumper and screw from 
the machine, I began to seriously worry 
whether my HardCard, which had been 
shipped in its original box, would work. 
It’s supposed to be able to handle shocks of 
up to 100g, and I’d seen the way some of 
the moving crew had handled some of the 
lighter packages. But of course, you say, 
didn’t | have all the data on the hard disk 
securely backed up? 

Flog me. Beat me. Lock me up. The sad 
truth is that | had some of the disk backed 
up—doubly, and for most of the important 
stuff, triply. But the process took so 
dared long that | finally gave up and de- 
cided not to back up any applications at all. 
After all, I had the master disks around 
somewhere. 

Admittedly, that was kind of stupid. 


Just 
For 








VIEWPOINTS 


Most of the apps I use have been custom- 
ized in one fashion or another; if there were 
a problem, I'd have to rejigger them from 
scratch. So I handled the HardCard with 
exquisite care as I installed it in its custom- 
ary slot. 

Then I booted the machine. I don’t 
know why, but the fan made a slow, chug- 
ging noise—sort of ‘‘I think I can, I think I 
can."’ Then it began to sound like a wash- 
ing machine with a very unbalanced load. 
After an etemity, it put the cursor on my 
screen. CONFIG.SYS and AUTO- 
EXEC.BAT did their things. I knew at that 
moment that I was home free. Unless that 
missing jumper controlled some obscure 
interrupt. 

Is my laptop haunted? Part 2, That 
night I stepped into my new office and 
heard an annoying, high-pitched whine 
that was incredibly hard to localize. My 
answering machine is highly prone to feed- 
back—was that it? 1 unplugged the thing. 





Nope. How about the stereo? Nope. The 
monitor? I scrambled up the stairs and 
down. It wasn’t the burglar alarm. Or the 
garage-door opener. Or the heater. Was 
the place haunted? 

No, but the laptop was down to low 
again because I’d folded it up without 
bothering to turn it off. It normally sends 
out a beep for a few seconds when you shut 
the lid. For some peculiar reason, it was 
now whining incessantly—or at least until 
the battery would be unable to do even 
that. Go figure. 

You can run it, but can you hide it? Rule 
number one in ads for computers and ste- 
reo equipment: Never show the cables. In 
the real world? When I get around to it, I'll 
doubtiess spend a significant amount of 
time and money on concealment; mean- 
time, my workspace looks like a conven- 
tion of eels. 

Now where are those modem cables, . 

(| 


' Ican send this in? 
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WordPerfect” ‘ 


The Perfect Addition™ e 


The Perfect Addition just 
might change the way you use 
WordPerfect. With access to 
virtually every command available 
from a central menu, you'll find 
yourself taking full advantage of 
WordPerfect's power and high per- 
formance features. 

If you create WordPerfect 
macros, you can install them on the 
menu for easy selection. Then add 
a custom reference window to doc- 
ument the macro's function. 
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With the Perfect Addition, 
flexibility is built in. Designed to 
be used from the keyboard, The 
Perfect Addition now supports the 
Microsoft mouse as well. 

With selectable hot keys, short 
cut keys for quick selection, pop up 
reference windows for commands 
or macros, and a convenient repeat 
key, The Perfect Addition is the 
solution to getting more from 
WordPerfect versions 4.1 through 
5.0. 


The Perfect Addition. Use it to 
create your very own menu 
standard. Ask your dealer, or call 
us direct at 1-800-544-2049. 


Only $54.95 


New Address! 
P.O. Box 4104 
Sal Lake City 
Utah, 84110-4104 
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WordPerfect is a registered trademark of WordPerfect Corporabon. The Perfect Addition is s trademark of Applause Software. Microsoft ts a regestezod trademark of Microsoft Corporation. 
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Your networking plans 
don’ t necessarily have to 
include high-priced 
equipment and dedicated 
servers. Here’s a look 

at I] systems that offer 
data sharing for 

an average of $350 

per workstation—and 
allow do-it-yourself 
installation. 
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letters asking about simple ways to 

share disk files and printers among 
several users than it does on any other sin- 
gle subject. The choices are many and vary 
widely: from simple zero-slot LANs, 
which use the PC’s existing serial ports for 
sharing data, to high-end LAN products 
like Banyan’s VINES. Your first step, 


Pp: Magazine's LAN Labs gets more 


then, is to determine what you need to- 
day—and predict how much expansion 
you'll need in the days ahead. 

Installing a local area network, howev- 
er, need not demand high-end equipment 
and pricing. If your involvement must re- 
main limited to the best network you can 
get without heavy expense, take a look at 
low-cost LANs as an alternative for data 
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sharing. These systems offer a full capabil- | DATA SWITCHES Data switches, the 


ity for exchanging files, sharing printers, 
and allowing multiple stations to have si- 
multaneous access to the same data files. 
Products reviewed in the pages that fol- 
low cost an average of $350 per user 
(based on a four- to six-user system) for the 
Operating system, adapter cards, and ca- 
bling. Among these systems are also the 
higher-cost Novell ELS (for Entry Level 
Solution) NetWare Il and the TOPS net- 
work, which are intended to serve as famil- 
iar benchmark entries from well-known 
vendors. The cost of installing some prod- 
ucts, like NetWare and Westem Digital’s 
ViaNet, can vary by as much as $200 per 
node depending on what kind of network 
adapter cards you choose. But this price 
variation doesn’t necessarily correlate with 
performance: some of the least expensive 
cards available in the market, for instance, 
use the ARCnet protocols. And ARCnet is 
known for its fast and steady performance. 


ONE LAN AMONG MANY Low-cost 
LANS are only one of many data-sharing 
alternatives, which generally increase in 
complexity and price as they increase in 
capability. Here’s a look at what’s out 
there. 


ZERO-SLOTLANS About 3 years ago! 
reviewed the early RS-232C data-sharing 
packages in PC Magazine and dubbed 
them ‘‘zero-slot LANs’’ (see ‘‘Zero-Slot 
LANs: A Low-Cost Solution,”’ PC Maga- 
zine, November 26, 1985). These pack- 
ages let a few users share resources among 
themselves using the existing serial ports 
in their PCs. The only drawbacks to the 
systems were their slow speeds and the 
hair-pulling that is sometimes needed to 
get the cables properly arranged. 

Zero-slot LANs are primarily useful for 
transferring files, although some of them 
can do a good job of sharing printers as 
well. From products like Traveling Soft- 
ware’s Lap-Link Plus have come new in- 
novations in this field in the way of menu- 
driven interfaces. Another product, 
LANLink, Version 5, from The Software 
Link, uses the parallel ports of the ma- 
chines to move data faster. EasyLAN from 
Server Technology is a leading product in 
this category; a two-node kit including ca- 
ble sells for $219. 








next more sophisticated alternative for data 
sharing, also use RS-232C wiring. But be- 
cause they carry out security processes and 
data-switching jobs in a separate box out- 
side the PC, they don’t load down the PC’s 
processing power as much as zero-slot 
LANs do. Making connections through a 
data switch is like using the telephone. The 
switch connects the ports of any two de- 
vices on request until the connection is 
dropped by either side. Data switches are a 


Low-cost LANs allow 
any workstation on the 
network to make files and 


printers available to other 
users—with no dedicated 


server. 


handy way to integrate Macintosh comput- 
ers, laptops, minicomputers, and PCs to 
share printers, modems, and files. 

As the cost of real media-sharing LANs 
declines, so does the appeal of RS-232C- 
based zero-slot LANs. Data switches, 
however, may lose little appeal because of 
their simplicity and ability to integrate dis- 
similar machines. 

Rose Electronics, Itron, NewBridge, 
Digital Products, BayTech, and Equinox 
all make excellent data switch products for 
the PC. Costs for these products can be as 
low as $100 per port, and they should be 
carefully considered by anyone shopping 
for a way to link PCs and other devices. 

When you look for sharing alternatives 
that are more flexible than data switches, 
you typically pay a significantly greater 
price per node and incur a similar rise in 
complexity. But all of the alternatives 
above data switches share one important 
feature: they give PC applications multiple | 
simultaneous access to the same files. 





MULTIUSER OPERATING SYSTEMS 

Topping data switches in terms of capabili- | 
ty, speed, and complexity is an alternative | 
called multiuser operating systems. An old ! 


concept benefiting from new technology, 
today’s multiuser operating systems take 
advantage of the high power of the 386 
processor. They typically allow two to 
seven people using inexpensive RS-232C 
terminals to run DOS application pro- 
grams on the same 80386-based computer 
at the same time. 

These multiuser systems run all of the 
popular DOS applications and make an ex- 
cellent alternative to equipping new users 
with their own PC. Their one drawback at 
present is the lack of file security. Any user 
at any terminal can typically get to any file 
on the host machine. In many applications 
this works just fine, but many people will 
certainly feel the need for privacy, if not 
real security. 

The 386 machine needed to run these 
operating systems will have a list price of 
at least $6,000. For terminals add $300 per 
workstation, and the multiuser software 
costs about $800. This gives a five-user 
system a price of about $1,660 per node, 
but that includes the equivalent of a PC, a 
monitor, a LAN interface card, and a serv- 
er for each user. 

Leading products in the multiuser oper- 
ating system arena include Alloy Comput- 
er Product’s 386 Multiware, The Software 
Link’s PC-MOS/386, Digital Research's 
Concurrent DOS 386, \GC’s VM/386, and 
Virtual Systems’ QuickConnect. PC Mag- 
azine reviewed some of these systems in 
the February 28, 1989 issue and will re- 
view other systems in the near future. 


LOW-COST LANS_ Topping multiuser 
operating systems in performance and 
price are the low-cost, DOS-based LANs 
reviewed here. These products ordinarily 
use DOS as the basis of their server filing 
system—as opposed to products like 
NetWare, Nexos, and 3+ Open LAN Man- 
ager, which use proprietary operating sys- 
tems (or, in the case of 3+ Open, OS/2). 
They also allow any node on the network 
to make files and devices like printers 
available to anyone using the net- 
work—without the need for a dedicated 
server. And the number of nodes per sys- 
tem varies depending upon your applica- 
tions. 

There are nearly a dozen alternative 
LAN products in this category, ranging in 
price from $300 to $600 per node; the most 
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expensive system included in this review is 
POWERIan at nearly $500 per node. Prod- 
ucts reviewed are CBIS’s Network-OS 
(with value-added versions from Perfor- 
mance Technology and Datapoint), DNA 
Networks’ DNA Networks, Artisoft’s 
LANtastic, TOPS’ TOPS/DOS, Corvus 
Systems’ PC/NOS, Western Digital’s 
ViaNet, Novell’s ELS NetWare I, Local- 





i 
} 


i 


net’s LANsmart, and Invisible Software’s | 


Net/30. When a company did not offer a 
package price for a specified number of 
nodes (for six users, for example), we cal- 


culated the product’s per-node prices on | 


the price per adapter card with cabling plus 
a share of the total cost of the operating 
system’s site license. 


HIGH-END LAN PRODUCTS, Above 
the 386-based multi-user systems in per- 
formance, flexibility, and cost are the 
high-end LAN products based on OS/2 or 
other non-DOS operating systems. No- 
vell’s NetWare, Banyan’s VINES, 
3+ Open LAN Manager, and DSC’s Nexos 
are all major players in this market. 

At prices in the neighborhood of 
$2,500 per node for the same four to six 
nodes (cabling excluded), these operating 
systems give much better performance 
than the DOS-based alternatives, but they 
require the server to be a dedicated ma- 
chine. They can operate over a variety of 
network interface cards, and they contain 
features like accounting and troubleshoot- 
ing utilities, as well as offering improved 
security options. In addition, these sys- 
tems include standard protocols and ser- 
vices that let sophisticated programs com- 
municate with one another. 

Each of these ways of linking PCs has 
benefits and drawbacks. Often, installing a 
system like a data switch can be the total 
solution for an organization’s computing 
needs. But computing needs always grow, 
and the ability to migrate to the most pow- 
erful alternatives is an important consider- 
ation. 


CLOSER LOOK AT LOW-COST With 
the exception of Novell’s ELS NetWare I, 
these LANs use DOS-based file servers. 
The DOS-based networks allow any sta- 
tion to act as a server and to make available 
to other stations resources like drives and 
printers. All of these networks, including 





NetWare, let the server act as a DOS work- 
station while performing its server duties. 
Some will let a workstation act as a server 
as well. 

While installing these networks gener- 
ally isn’t a complex job, it does require at- 
tention to detail and a strong understanding 
of DOS. The typical installation steps in- 
clude copying the networking software to a 
subdirectory on any machine acting as a 
server, installing the network interface 
cards, connecting the wiring, and arrang- 
ing for the sharing of resources. 

This sounds straightforward and usual- 
ly is. But many small details, from con- 
flicts among pieces of hardware using the 
same interrupts to improper installation of 
a cable-terminating resistor, can prevent 
the network from operating. Whenever 
you apply a significant modification to the 


basic operating system of a compu- | 
ter—and that is what networking software | 


he low-cost networks that PC 

Magazine evaluated typically use a 
Station-to-station cabling plan with twisted- 
pair wires. Some vendors include tap 
boxes to make the wiring neater, but 
electrically these networks are wired 
identically. Some operating systems, 
including ELS NetWare 1. TOPS/DOS, 
and Network-OS, were tested over an 
Ethernet scheme that uses a similar 
wiring plan with coaxial cable. 











Workstetion/server 
@ LAN adapter card 





YS A Low-Cost LAN Topology 
A (Media: Twisted-pair wire, or coaxial cable for Ethernet adapter cards) 





























is—you run the risk of conflict. 

There’s also a price to pay in RAM ded- 
icated to network tasks, in both worksta- 
tions and the server. Simple client work- 
stations that don’t contribute resources to 
the network can lose up to 130K of RAM 
to the redirector and the enlarged buffers 
used to handle the input/output tasks of the 
network. Machines that act as servers on 
the network can lose more than 300K to 
the networking software—all depending 
on the software you’re using. Some pack- 
ages, like LAMtastic, have much smaller 
RAM requirements than the others. 

The majority of these low-cost LAN 
systems use twisted-pair wiring to hook 
their cards together. The rated transmis- 
sion speeds are generally low (and these 
systems averaged 143,216 to 389,484 ki- 
lobits per second in unloaded throughput 
tests, often faster than your typical 5%-inch 
floppy disk), but the speed over the cable 








Network operating systems using 
NetBIOS, such as LANiastic and Network- 
OS, can run over a wide variety of 
network interface cards with different 
physical topologies and access protocols. 
In all ot these systems except ELS 
NetWare ffand DNA Networks, any node 
can act as both server and 

workstation at the same time. In 
those two instances, 
the server can be a 
workstation, but 
other nodes can only 
be workstations. 
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doesn’t matter as much as you might think. 
The data access and transfer speed of the 
hard disk drive on the server and the limita- 
tions of DOS in a multiuser environment 
hamper throughput much more than the 
transmission cable. 

Almost all of these packages either pro- 
vide or emulate the services of an industry- 
standard NetBIOS communications mod- 
ule. This means that you can add SNA and 
other gateways and use certain DBMS and 
e-mail packages that issue NetBIOS calls. 
(If this paragraph went by too quickly, 
check out ‘‘Networking Acronyms and 


Buzzwords,’’ PC Magazine, June 14, 
1988.) 

In every case, the resources available 
on the network look like local DOS de- 
vices to the programs and people using 
them. Commands sent to drives with 
names like D:, E:, F:, and G: are redirected 
over the network to the appropriate net- 
work file server. And application pro- 
grams don’t have to be ‘‘the network ver- 
sion’’ to’be able to save and retrieve data 
files from dedicated subdirectories on a 
network file server. 

Similarly, programs sending output to a 


READ ’EM OR WEEP: 
A PRIMER OF LAN INSTALLATION PITFALLS 


busy, you'll probably have to remove a | matically terminates the cable. Some 


ith an average total of seven LAN 


installations a month—and many | 


hardware and software combina- 


tions—PC Magazine’s LAN Labs has | 


experienced every problem from bad dis- 
kettes to shorted cables. Here is a brief 
list, culled from often painful memories, 
of the more common hazards of do-it- 
yourself LAN installation: 


HIGH-SPEED PROBLEMS Some 
network designers don’t plan for fast 
CPU clock speeds. We found programs, 
for instance, that overran their internal 
synchronization when min on a Compaq 
386/20. And we found network interface 
cards with ROM chips that could not 
boot on that machine for the same rea- 
son. The bottom line: if you are using fast 
machines, be sure you get a guarantee of 
compatibility. 


IRQ CONFLICTS Almost all LAN 
adapter cards use hardware interrupts. 
Unfortunately, the full load of serial ports 
and hard disk controllers present in mod- 
em PCs leaves few interrupt lines un- 
used. Low-cost adapter cards usually 
have IRQ2 and IRQ3 available. But sev- 
eral different kinds of add-on I/O devices 
can use IRQ2, and COM2 serial ports use 
IRQ3—leaving no room for a LAN 
adapter. 

If you want to network a standard PC 
or XT that already has IRQ2 and IRQ3 





device to install the network adapter. If 
you have AT-style machines, you can of- 
ten buy more-expensive adapter cards 
that can use the additional interrupts 
available in the AT architecture. Inter- 
rupt conflict is not a problem on Micro 
Channel architecture computers like the 
higher-end IBM PS/2s. 


MEMORY ADDRESS CONFLICTS 
Network interface cards use a few differ- 
ent memory locations to transfer data to 
the CPU. Before the introduction of ad- 
vanced video displays, there was a lot of 
room in the PC’s memory map for this 
transfer space; new VGA adapters, how- 
ever, sometimes claim RAM used by the 
adapter card. When this conflict takes 
place, the network adapter card usually 
loses. 

The addresses used on the network 
adapter are often changeable. Check with 
the maker of the adapters for the best in- 
formation about memory map problems. 


CABLE TERMINATORS Network 
cables in a station-to-station wiring 
scheme are almost always terminated at 
each end by a resistor in order to prevent 
electronic echoes and to present the best 
electronic environment to the adapters. 
But LAN companies use a variety of ter- 
mination schemes. 

Sometimes the last adapter card auto- 


network printer address a local LPT port 
just as they normally do. The print jobs are 
redirected to a shared printer and queued 
on the PC acting as a print server until the 
printer is ready to take the job. 

What you gain from these LAN prod- 
ucts is not only the ability to easily transfer 
files between machines and to share print- 
ers but also to run programs as diverse as 
electronic mail and networked spread- 
sheets. At the price of increased complex- 
ity, you can improve individual and group 
productivity at an affordable price. 
—Frank J. Derfler, Jr. 


systems ask you to install a small carbon 
fesistor between two screws in the tap 
box. Others ask you to use a special plug 
with a resistor inside. Assume that a 
terminator is required at each end of a sta- 
tion-to-station wiring system, and find 
out how it works. 


BAD CONFIG.SYS Network pro- 
grams are often sensitive to specific 
DRIVER, FILES, and other statements 


| in the PC’s CONFIG.SYS file. If one 


Station suddenly loses some or all net- 
work capabilities, check to see if any- 
thing happened to its CONFIG.SYS. 


COPY PROTECTION The phrase 
“copy protection’’ isn’t used in the net- 
work software market. All of the compa- 
nies, in fact, let you make as many work- 
ing copies of the software as you like. 
But several companies’ products 
won’t work if there is another station on 
the network whose software has the same 
serial number; TOPS is one example. 
This ‘license abuse’’ scheme can lead to 
real confusion if people exchange net- 
work program files along with other 
files. The error codes for these serial- 
number-conflict situations are usually 
cryptic or misleading. Be as wary of li- 
cense abuse schemes as you are of copy 
protection schemes. 
—Frank J. Derfler, Jr. 
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DNA Networks 


The acronym DNA does not stand for the 
building blocks of life when used as a net- 
work operating system from DNA Net- 
works. This operating system from DNA 


Networks, however, is low-cost, easy to 


install, and reliable, as shown by PC LAN 
Labs’ benchmark testing. 


The $375-per-station (based on a five- | 


node network) price of the DNA Networks, 
Version 3.35, includes software for up to 
16 nodes. And at $295 for each standard 
workstation adapter, adding PCs is no bur- 
den on purse strings. The software in- 
cludes a security system, a well-designed 
diagnostic program, a dump facility to 
read the memory of the adapter boards in 
case of a network abend (abnormal pro- 
gram termination), a cache program to im- 
prove performance, and an installation 
program. DNA did not have a NetBIOS 
emulator at the time of this review, but the 
company says it will release a version 
soon. The DNA software also has an inter- 
face to programs that use the older Novell 
NetWare semaphore calls for file sharing. 


USER-PROMPTED INSTALLATION 
To install the DNA Networks server or 
workstation software, you simply insert 
the first disk in the A: drive and type ‘‘in- 
stall’’. The menu-driven system asks some 


birict FILE 


f 
DNA Networks, Version 3,35 

| DNA Networks Inc. 
351 Phoenixville Pike 

| Malvem, PA 19355 

| (800) 999-3622 

| List Price: Master Card Product II (includes 

| operating system), $695, Station Card Prod- 
uct [, $395; Master Standard Card (includes. 
operating system), $495; Station Standard 
Card, $295. 
Requires: 300K RAM and hard disk in serv- 
ers, 256K RAM in workstations, DOS 3.1 or 
later } 
In Short: Above average in cost, features, 
and speed, this reliable system can nun with as 
little as 8K per workstation. DNA is simple to 
instal] and use, with a command-Iine lan- 
guage allowing for the control of network re- 
sources. Not copy protected. 
CIRCLE 401 ON READER SEAVICE CARD 








The small network adapter cards from DNA use thicker cabling than those of some 
other networks, but they are easy to install and give good performance. The DNA 
network uses a special master adapter card for any nodes operating as servers. 


simple questions, allows you to select op- 
tions like spooling service, and prompts 
you to insert the required disks. The instal- 
lation software creates the necessary sub- 
directory on the hard disk and modifies or 
creates a CONFIG.SYS with the values 
for files and buffers. 

DNA’s system software is installed as a 
device driver in the CONFIG.SYS file. 


| This can be a drawback because it means 
| the software loads into RAM at bootup and 


always takes memory away from applica- 
tions—even when the network isn’t in use. 
But since the DNA program module only 
takes 8K in the workstation, the impact 
won't be noticed by any but the most 
RAM-hungry power user. 

DNA’s documentation supplies the 
switch setting for the boards, and during 
installation a diagram of the adapter board 
appears on the screen to offer more help. 
Each workstation adapter board receives a 
unique ID number, and when you tell the 
software your station’s node number, the 
display shows you how to set the address 
switch. DNA adapter cards do not use in- 
termupts, so one potential source of conflict 
with other hardware in the PC is avoided. 





" Once past system installation, the DNA 
interface is a command-line language al- 
lowing for the control of network re- 
sources; DNA also supplies you with a 
simple but effective way to handle remote 
processing on the server. A feature not 
seen on a lot of networks, the EXEC com- 
mand allows the workstation to submit a 
DOS command or batch file on the server 
for processing. Parameters passed to the 
EXEC command on the server include the 
size of the queue or the file to delete from 
the queue. 

And DNA’s print-spooling and mes- 
sage-sending capabilities are simple but ef- 
fective. You can view a print queue and 
see where your jobs are, and cancel, hold, 
or resume print jobs. The message capabil- 
ity queues messages at the receiving PC. 
Entering MSG on the command line will 
show you the next message in your queue. 


DNA ADAPTER CARDS | There are sev- 
eral models of DNA adapter cards: first, 
there are both master and workstation 
cards. There are also DNA’s standard 
cards and what the company calls Product 





' I cards, which offer increased buffering 
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and on-board processing capability. The 
masters of either type are designed to oper- 
ate in a server and have different price 
schedules based on their capabilities. We 
used what we thought was a logical combi- 
nation of a Master Card Product II board in 
the server and standard workstation cards 
in the other nodes during our benchmark 
tests. DNA also offers Micro Channel 
cards. 

Mapping a virtual drive to a network 
drive is done automatically when the soft- 
ware is installed. There is no security at the 
file level, only at the directory level. You 
can, however, restrict access to a directory 
with the SECURE command. 

DNA Networks’ features and their sim- 
ple implementation make this a reliable, 
low-cost LAN. The only drawback is the 
lack of support for NetBIOS. But the low 
consumption of RAM on the workstation 
(8K) is something few other network ven- 
dors can boast about. —Randol Tigrett 





ELS NetWare II 


Speed, reliability, and craftsmanship; 
that’s what you look for when you buy a 
Mercedes. If you don’t have the dinero, 
you buy a baby Mercedes. Likewise with 
Novell’s NetWare: if you can’t afford the 
top of the line, you start with one of No- 


or ELS NetWare I. In this comparison we 
evaluated ELS I/ only; ELS / is a four-user 


ELS NetWare II offers 
nearly every feature found 
in Advanced and SFT 
NetWare. 


system with fewer capabilities. 

ELS (for Entry Level Solution) Il is an 
eight-user LAN software system for data 
processing, sharing, and storage. It has a 
$1,495 list price but is often available for 
less than $1,000 through mail order. It 
tuns as an 8086 dedicated file server or an 
80286 nondedicated file server, rather than 
a peer-to-peer network. All of the shared 





vell’s entry-level products, ELS NetWare I 
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Even the smaller versions of NetWare ship in the now legendary ‘‘Big Red Box’’ full 
of manuals, Installation for ELS NetWare I involves swapping many diskettes ond 
generating o complete operating system, just as it does for regular NetWare. We ran 
ELS over 3Com EtherLink Il cards, but many other options, including the less- 
expensive ARCnet and Ethernet adapters, should give similar performance. 


disk drives, printers, application pro- 
grams, and data files are located in the net- 
work file server. 

If you want to use an 80286-based com- 
puter as both a file server and a worksta- 
tion, you have to invest in a megabyte of 
extended memory to hold NetWare. This 
configuration also takes about 50K of 
RAM from the DOS operation of the ser- 
ver/workstation. 


NETWORK FEATURES ELS // con- 
tains nearly all of the features found in Ad- 
vanced NetWare and SFT NetWare. Su- 
pervisor management is entirely menu 
driven, and users can be added and deleted 
in groups. 

LAN secunity features include the abili- 
ty to limit a user’s access to designated di- 
rectories, specific workstations, and cer- 
tain hours of the day. A supervisor can also 
limit the number of computer resources a 
user can tie up over a given period of time. 

ELS Ii’s accounting features allow net- 
work supervisors to charge for connection 


| time, number of blocks read or written to 


disk, amount of storage space on disks, 
and even the number of requests made by a 




































workstation. Rates can vary by the hour or 
day. Administrators can even configure 
the operating system to monitor users’ ac- 
count balances—and log them off when 
they reach their credit limits, a feature 
common among mainframes. 

The system automatically and transpar- 
ently protects the network with basic fault 
tolerance capabilities, including directory 
and file allocation table (FAT) duplication, 
read-after-write verification, and disk me- 
dia defect detection and correction while 
the system is running. 

Another consideration is the ease of up- 
grading (compatibility and cost) to the 
more advanced Novell products. Novell’s 
upgrade program allows a specified dis- 
count on the retail price of the products. If 
you are using the workstation/server fea- 
tures of ELS, you can expand the network 
by adding more ELS or standard NetWare 
servers. 






















OPERATING SYSTEM FEATURES 
ELS If runs on most popular network 
adapters and includes a NetBIOS emulator 
for IBM-compatible hardware. A built-in 
Temote communication capability allows 
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Manufacturing Company, inc. 





Made in U.S.A. 
ee livoli yg 


Put An End To Terminal Headaches 
Glass Filter Cuts VDT Glare 95%, Contrast is Up To 


Surveys show 9 out of 10 com - 1 rtis’ Anti- jass Fi 95%. 

eentin crcdmoiearars 20 TIMES Better, iene mn acerccor 

fatigue.* Without Curtis’ Anti-Glare Glass Filter protection, trast is actually up to 20 times better...character resolu- 

uncomfortable VDT giare makes it hard to concentrate, tion is sharper. Text and graphics read much easier. Don't 

slows work pace and can even impair your vision. risk your eyesight...the Curtis Anti-Glare Glass Fliter helps 
you see and feel better. “GF—-(1-7) Retail . . .$59.95 


Curtis products are available natlonaily from ieading Deaiers, Distributors, and Retail Chains. 
in Canada: Personal Computer Assoc. Inc., PRO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 
For the Curtis dealer nearest you call (603) 532-4123 Ext. 874 
Distortion-free Seven sizes available 


optical gloss Is superior > - to fit hundreds of monitors. 
to mesh or plastics, / Enhances both color 


resists scratching, | and monochrome images. 
abrasion and solvents, 


Mounts easily with VELCRO® Protect and extend 
Brand Fasteners included. product life with Curtis 
Anti-Glare Glass Fitter frame | Cleansing Solution ond 
is reversible, black or grey, Non-Abrasive Cloth, 


to blend easily with virtually included with purchase. 
any monitor housing. 
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“Independent study of 400 VDT ators in 4984, con- zx 
ucted oy the Occ opotond| ‘and Heatth Admin- 
istration, i 


strain as the number one complaint 


studied 30 Fitzgerald Drive, Jaffrey, NH 03452 ‘Specialty 
HS nT ah a aah Asubsidiary of Rolodex Corporation ompany 


‘Curtis Manufacturing Company, ine , 1988. ® VELCRO is a registered trademark of VELCRO USA. Inc. 
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access from a remote workstation or 
branch-office LAN. 

System speed is enhanced by directory 
hashing and caching, file caching, order- 
ing of disk read/write requests, and in- 
dexed FATs. Unlike previous versions of 
NetWare, ELS II does not require a key- 
card. 
NetWare ELS, as do the other NetWare 
operating systems, comes with software 
drivers for many different network adapter 
cards. We ran it over Ethernet because that 
is a typical configuration, but if you want 
to reduce the price by as much as $200 per 
node while keeping a similar level of per- 
formance, you could choose ARCnet 
cards. We ran ELS NetWare H as a non- 
dedicated server with NetWare operating 
in over a megabyte of RAM, and it tumed 
in benchmark-test times that were often far 
ahead of the pack. 





NO SHORTCUTS TO INSTALL = The | 


good news is that ELS // comes with more 
than 20 manuals and numerous quick ref- 


erence guides; installation is menu driven. | 


The bad news is that you need to buy a 
bookcase, and the installation process is 
not for the fainthearted. 

The computer novice should consider 
paying a professional to install the soft- 


re FILE 


ELS NetWare II 

Novell Inc. 

| P.O. Box 5900 

Provo, UT 84601 

(801) 379-5900 

List Price: $1 495 for eight-node system. 
Requires: XT-compatible dedicated file 
server with 640K RAM or AT-compatible 
nondedicated file server with 1.SMB extend- 
ed-memory RAM. 512K RAM recommend- 
ed for workstations. DOS 2.0 or later. 

In Short: An entry-level software network- 
ing system offering nearly all the features of 
Advanced and SFT NetWare—such as super- 
visor control, time-accounting capabilities, 
and file caching —bul linuted to eight active 
users. Easy to use; a challenge to install. 
Powerful and fast (the fastest in most bench- 
mark tests), a versatile solution for the small 
Office and can be easily upgraded 1f needs ex- 


pand. Not copy protected. 
| CIRCLE 404 ON READER SERVICE CARD | 








| 
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federal government that develops sophis- 
ticated electronic systems. 

Frank J. Derfler, Jr., is workgroup 
systems editor of PC Magazine. 


ware. The computer literate should be able 
to complete the initial installation within a 
day (all stations talking to the file server 
and vice versa), assuming there are no 
hardware problems. But your LAN’s cus- 
tomization will require considerable fore- 
thought, organization, and planning. The 
menu-driven utilities facilitated the custo- 
mization implementation. 

Novel! offers a number of options in 
supporting its products, including contract 
support, dial-up bulletin board using Com- 
puServe, classroom training, and comput- 
er-based training, not to mention diagnos- 
tic tools. Frontline support comes from its 
distributors and dealers. 

Overall, ELS // maintains the NetWare 
standard as set by its elders. It’s powerful, 
flexible, and fast. Its applications lie in the 
requirement for a speedy centralized data- 
base access and update by a limited num- 
ber of users. While not the cheapest entry- 
level system, its applicability to growth 
and NetWare compatibility are assets that 
can’t be ignored.—Mike Byrd 


LANsmart 

The Smart, Simple Way to Networking Op- 
eration is the title of Localnet Communi- 
cations’ brochure for the LANsmart net- 
work operating system. There’s truth in 
the company’s claim. LANsmart’s sim- 
plicity comes from its use of pop-up win- 
dow menus that prompt the user along. Its 
smarts come from the ability to use DOS 








Paul Ferriil has degrees in electrical 
engineering from both the University of 
Alabama and the University of Florida. 
His articles have been published in the 
Proceedings of the IEEE, and he has a 
wide range of experience in micro- and 
minicomputer systems. 


M. Keith Thompson __ is the inventor of 


the AT TurboSwitch and the founder and 
CEO of Megahertz Corp. He has worked 
as a developer and consultant since the 
first Altair. 
Randol Tigrett 
LAN Labs. 


is project leader at PC 


3.1 file/record locking, NetBIOS services, 
disk cache, the compact size of the pro- 
grams, and the inclusion of extensive com- 
munications functions, including instanta- 
neous message sending and a multiuser 
on-line chat capability. 

The $395 LANsmart software fits on 
one 360K disk and comes packaged with a 
178-page manual. Each $249 DLink 
node’s interface card comes individually 
packaged with a diagnostic disk, !0-foot 
telephone-type cable, installation manual, 
and RJ-11 connector block to interface to 
the trunk cable. The DLink network hard- 
ware uses twisted-pair wire to transmit 
data at the rate of 1 megabit per second 
over distances of up to 4,000 feet. 


CHALLENGE TO INSTALL _Installa- 
tion is simple on the surface, but you may 
need a detailed knowledge of the PC to 
complete the process. After you select a 
unique node number for each expansion 
card, you can insert the half-sized card into 
any 8-bit slot. The diagnostic disk that 
comes with each card has one program on 
it, TESTN, for testing the installation. The 
first part of the program checks to see if the 
board has been installed properly and does 
not conflict with any other boards in the 
system. 

In one of our installations the TESTN 
program gave us the message ‘‘Self-test 
fails—consult manual.’’ The manual sug- 
gested changing the base memory address. 
After we took the card out, changed the 
jumper that sets the memory base address, 





PC MAGAZINE ®8® MARCH28, 1989 
102 


Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: /~ 
ENovell’s Advanced and SFT NetWare 2.12 TESTED A 
53-Com’s 3S/400 server APPR NO 

Neon ED 


Banyan Vines 
* EDITOR'S CHOICE 9/15/86 





erican Power Conversion Advantage 


Systems allow automatic, secure network shutdown during extended power outages. 

INo supervisor intervention is required. 

'\deal for file servers which are sometimes unattended or attended by untrained personnel. 
iComplete power protection from blackouts, brownouts, sags, noise, and surges. 

The largest selection of optional UPS interface kits in the industry, including kits for 3-Com, 
(2380) (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 


A broad range of UPS products covers all networking requirements: 
110SE Miniature UPS for Macintosh SE or PLUS 
330XT — Lowcost UPS protection for network workstations 
450AT For Compaq 386, MAC II, and CAD workstations 
520ES* For NetWare, VINES, and 3-COM file servers 
800RT* For large file servers with multiple hard drives 
1200VX* For multiple PC’s or very long backup power duration 


“These models provide interface for use with optional interface kits. 
International models available. Inquire about our UPS applications handbook. 
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American Power 
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350 Columbia Street FPO. Box 3723 #Peace Dale, RI 02883 # Tel (401) 789-5735 #Telex 362636 # FAX (401) 789-3710 
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GIVE US HALF AN HOUR 
AND $299 AND WE'LL 
GUARANTEE YOU A 
FULL FEATURED NETWORK. 


THAT'S ALL it takes to turn two IBM or com- 
patible PC’s into a true network. Half an hour or 
less to install MainLan and $299 for MainLan’s 


THE 


complete Starter Pack. 


t 


” And if you want 
to add 1, 2 or 


even more, it’s 






_ justa matter ofa 
few minutes and 
$199 for each 
STARTER PACK extra computer 
An inexpensive way to turn your fragmented, 
unsociable collection of computers into a fully 
functioning network, sharing resources like laser 
printers and high speed processors, making files 
and data available to everyone who needs them, 
and substituting electronic mail for those little 


scraps of paper and expensive copies. 





FRIENDLY LAN 


As easy as MainLan is to 
install, it is even easier to use. 
The menu system lets you 
spend your time working 
instead of learning how to 
make it work. If, for instance 
you want to transfer or 
manipulate files, redirect 
printer output, or send E-mail, 
just press the appropriate key. 

MainLan is so friendly, in 
fact, that it’s almost not there. 
When you're using an appli- 
cations program or dealing 
with data on another com- 
puter, MainLan is transparent, 
unobtrusively doing its job. 
There when you need it...out 
of sight when you don't. 

It also has a thoughtful 
modular design that helps 
you conserve your RAM for 
programs you need. You can 
be a full-fledged member of 
the network while using as 
little as 50k. 

All of that-and performance 
that outclasses LAN’s costing 
hundreds of dollars more per 
Station. 


COMPATIBLE LAN | 


There's no reason to limit 
your software choices. MainLan 
is true NETBIOS compatible. 
So you can run any of the 
popular network NETBIOS- 
compatible applications pro- 
grams without modification. 


THRIFTY LAN 


MainLan is easy on your 
pocketbook, too. Our unique 
hardware design is much less 
costly to produce and you get 
the savings. 

And remember, you won't 
need an expensive file server- 
MainLan offers you the choice 
of dedicated or non-dedicated 


THE FEATURES 


> NETBIOS compatible 


D> 4 Megabits per second transmission rate 


> Printer Sharing 
> Hard Disk Sharing (Virtual Drive) 


P 90 days free support 








servers. It gives you the chance 
to save hundreds of dollars. 

But don't get the impres- 
sion that you sacrifice essential 
LAN features. Not so! You get 
an effective, easy-to-use way to 
share resources and data, that 
gets the job done in true net- 
work fashion. 


LAUDABLE LAN 


But don't just take our word 
on it. “PC World” in England 
says “MainLan is a revolution- 
ary way of operating in a mul- 
tiple machine environment 
without having to make all of 
the usual sacrifices. It has the 
potential to be the low-cost 
networking standard of the 
future? The kind 
of features which 
persuaded the 
judges to award 
MainLan the PC 
MAGAZINE 
EDITOR'’s AWARD 
at the 1988 British 
Personal Com- 
puter Awards. 
That's MainLan. 








EXTENSION PACK 


THE GUARANTEE 


It's simple. Try MainLan at 
our special introductory offer 
of $299 for the 2-PC Starter Pack 
(regularly $399) and if it’s not 
what you wantin a LAN, return 
it within 30 daysand welll return 
your money. The MainLan Exten- 
sion Pack for one PC is $199. 
Limit of one Starter Pack per 


customer site, please. 
CIRCLE 262 ON READER SERVICE CARD 


MainLan 


LOCAL AREA NETWORK 


CALL TO ORDER 
800-999-6770 





Yes, I want to see what MainLAN’s full-featured LAN will do for me. I understand that I may 
return it anytime within 30 days if lam not completely satisfied. 








A Starter Pach 2.00... 0 cece $29900 + *$I0 Shipping & Handling 
__ Extension Pack(s) .... 0.0404: $199.00 + *$I10 Each Shipping & Handling 

tt ¢€ 
NAME TITLE 
COMPANY. 
ADDRESS. 
CITY. STATE. ZIP. 
TELEPHONE (___.) 

Money Order or Cashiers Check —§. COD -____Visa ____Mastercard 
Account Number. Expiration date: $= 
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and reinserted the card, TESTN gave us 
the same message. The next alternative — 
was to change the IRQ vector. In our expe- 
rience, IRQ problems are much more com- 
mon than memory conflicts; this case was 
no exception. 

The second diagnostic test checks out 







(Products lisled in ascending price order) 
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; : he following commentary analyzes Copy protection This is still found in 
the link between two nodes. This test pro- some of the terms in this table of some networking software products. In the f 
duced the message **No response from re- features. The phrases in bold type are case of TOPS/DOS, it takes the torm of 
mote PC, On-line test fails.” Suggestions jor in ae “4 order as in the left-hand —_ senal ise coe by the running 
5 5 : : column of the table. program to insure they are unique. 
in the installation manual were tono avail. All systems allow both menu operation y 
A phone call made to Localnet yielded the (to make resources available) and e Uniosdabie trom RAM The ability to 
suggestion that we install and try out the command language (to help network unload the network program from RAM 
LANsmart software because ‘‘sometimes administrators further automate functions easily, without rebooting, lets users 
the self-test program fails, but the network for their users through batch files). recleim RAM space when the network is 

not in use. 


is still OK." We followed the customer 
service rep’s advice, and the LANsmart 
operational software’s installation went 


Price per node Since few of these LAN 

companies package their products on a Disk caching !n these predominantly 
single-node basis, we computed a price DOS-based networks, a disk cache 

per node based on an installation with six system is an effective way to increase 















nodes. network speed. 
LANsmart allows any 
resource available on the 
network to be shared by - 
ee ‘ 
Net/30 ww 
other users; passwords indie en ae 
Software Inc. CBIS Inc. Arbsott Inc. 


may be used to gain 


Price per node $108 
GENERAL INFORMATION 


access. 





smoothly and presented no further diag- 
nostic errors. 

The LANsmart software is simple to in- 
stall. For hard disk systems, a subdirectory 
called LANSMART is created and the 
contents of the distribution disk are copied 
into it. The only other program needed is 
DOS’s own SHARE. EXE. 








ADMINISTRATIVE FUNCTIONS 


NO SMARTING FROM LANSMART 
The network software can be run either as 
a standalone program or as a pop-up win- 
dow. The first time the LOGON program 
wasevteculed it apparcotly conflicted with 
SideKick, which had already been loaded 
into the system. Executing the LOGON 
program locked up the computer, and the 
system had to be powered down and re- 
booted. After we removed SideKick from 
the AUTOEXEC.BAT, the LOGON pro- 
gram worked fine. 

LANsmart allows any resource avail- 
able on the network to be shared by other 















JECHNIGRESUREORT 74 


a" Editor's Choice ~= @—Yes |= O-—No 
" Plus interface cards purchased from another source 
tA nondedicated sarvar requires additional RAM. 
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NetBiOS services Having NetBIOS 
services available on a network facilitates 
adding gateways and certain other appiica- 
tions. 


SMB protocol Networks that follow the 
Microsoft Server Message Block protocol 
can interoperate with servers running IBM's 
PC LAN and similar network operating 
systems. 


Diskless support Some networking 
software and adapter cards can be config- 
ured to support diskless workstations that 
get their DOS boot from the server. 


E-mail A yes answer indicates that the 
network operating system includes true 
store-and-forward electronic mail as part of 





View print queue The ability to view the 
print queue gives users information about 
the printer-sharing process. 


Customize separator page Customized 
separator pages can speed the distribution 
of shared printers’ output. 


Log errors The networking software often 
keeps a log of such errors as bad packets 
and data blocks. 


Track resources Does the networking 
software provide a way to track the use of 
resources by user or group? 


List users Does the networking software 
show which parties are using the network? 


Group sccess Can access rights be 
contingent on what department or group 
the user belongs to? 


Password access Can specific resources 
such as subdirectories or printers be 
protected by passwords? 


Technical support Beyond telephone 
support, some companies offer an 
electronic bulletin board to answer 
questions and provide program updates 
and patches. Some vendors also maintain 
CompuServe forums to support their 
products. Other options include videotape 
courses on network installation and 
operation, and classroom training. 


the standard package. 

PC/NOS LANsmart DNA Networks ViaNet POWERIan 
Corvus ELS NetWare Il Localnet Com- DNA Networks Western TOPS/DOS DataLAN 4 Performance 
Systems Inc, Novell Inc. munications inc. Ine. Digital Corp. TOPS Datapoint Corp. Technology 
$243 $249° $315 $362 $400 $428 $432 $498 
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| LANtastic 


Artisoft calls its LANtastic network operat- 


" © ing system the smallest on the market. 


DLink uses a tap box system that gives your network wiring o neat appearance and lets 
you runo single wire to each node, but someone has to sit down with o screwdriver and 
wire strippers ond build the network coble. The small DLink adapter cards ore easy to 
install, and the LANsmart operating system gives good performance. 


users; security can be added using a pass- 
word to gain access to a resource. The pop- 
up network program can be activated by 
pressing the Ctrl-Alt-Break keys simulta- 
neously. Once this menu is brought up, 
many functions can be executed, including 
| allocating a resource, sending a message to 


Bee act FILE 


3303 Harbor Blvd. Suite E-8 

Costa Mesa, CA 92626-9979 

(714) 549-7942 

List Price: LANsmart software, $395, 
DLink interface card, $249. 

Requires: 512K RAM for server, 384K for 
workstation, DOS 3. I or later. 

In Short: This networking solution provides 
the features and performance of an expensive 
Ethemet-type system while maintaining the 
capabilities, ease of use, and low cost for 
which it was designed. The use of pop-up 
menus helps make the user interface much 
easier, though installation can be a challenge. 
Not copy protected. 

GIRCUE 403 ON READER SERVICE CARD. 








another node, monitoring the network, and 
manipulating the print queue. The user 
preferences can be stored in a start-up con- 
figuration file to be loaded when the sys- 
tem is booted. 

A facility to print banner pages between 
print jobs by a shared system printer is 
available. One minor annoyance of the 
software was that on a system with aCGA 
card and monochrome monitor, the soft- 
ware attempted to use colors that made the 
text hard to read. 

Other options available but not tested 
include e-mail, remote booting (which fa- 
cilitates a diskless system), a screen moni- 


| tor system (to allow sending screens and to 


control other nodes from a master node), 
the DLink bridge (for connecting to Ether- 
net networks), and an asynchronous com- 
munication server (to control multiple seri- 
al devices such as modems). 

After we overcame a few hurdles in get- 
ting the system installed, LANsmart per- 
formed well, especially considering its sta- 
tus as a low-cost LAN. And with little 
difficulty the pop-up menu function allows 
access to the network software. 

—Paul Ferrill 


Memory requirements are touted in a prod- 
uct brochure as ‘‘less than 40K on a server 
and 10K on a node.’’ These claims, we 
found, are true—and we also learned that 
small code doesn’t mean limited features. 
LANaastic is a true peer-to-peer network 
allowing for hard disk, floppy disk, and 
printer sharing among all nodes. Full DOS 
3.1 file- and record-locking support is in- 
cluded, and LAN«astic uses a full imple- 
mentation of NetBIOS for all network 
communications. 

A $399 LANtastic starter kit comes 
with two adapter cards, a LAN adapter 
user manual, a two-user version of the 
LANrastic software, one 15-foot cable, 
and terminators. The software fits on one 
360K disk and comes with a 112-page 
manual. This guide is well written and 
filled with illustrations that make the in- 
stallation process much easier. The system 


LANtastic’s 
installation is a breeze 
using the LAN adapter 
user manual. 
overall transmits data at the rate of 2 mega- 


bits per second and will support total net- 
work cable lengths of over 1,500 feet. 


SETUP AND CONFIGURATION LAN- 
tastic’s installation process is a breeze us- 
ing the LAN adapter user manual. One ex- | 
ample: the proper jumper settings for | 
either XT- or AT-type machines are illus- 
trated in full detail. Once these jumpers are 
set, the cards can be inserted into the ma- 
chines and the cable and terminators at- | 
tached. Once the cards are in place, you in- 
stall the LANBIOS software. A special 
utility program called LANCHECK tests 
the network and displays active nodes. 

The LANtostic network adapter is a 
half-size card with an on-board 10-MHz 
coprocessor, 32K of buffer RAM, and a 2- 
megabit-per-second link to other adapters. 
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Close-Up‘/LAN brings you a level of control 
never before possible. It connects PCs on your 
network giving you the versatility to instantly 
share screens and keyboards. With one PC, or 
simultaneously with all PCs up and down your 
network. Close-Up/LAN lets people work 
together. 


Helping people 

You're sitting at your PC on the 3rd floor 
working on a spreadsheet budget. Suddenly, a 
message appears on your screen: "Bob requests 
help”. You press a hot key, and like magic you 
are looking at Bob's screen. Without moving an 
inch you see that Bob is working on the 
company database. A dialog window appears 
and Bob explains his problem. Since your 
keyboard is active you instantly solve the 
problem, on Bob's computer. 

With another hot key you decide to look in 
on Sue's computer screen. She's new and you 
need to keep an eye on her work. You see that 
she is working on a letter using 2 word- 
processor. You monitor her for awhile without 
interfering with her work. In fact, Sue doesn’t 
even know you're there! 

Hot key again and off you go on your rounds 
of the company. Viewing one screen after 
another, helping some, watching others. Ali from 
the comfort of your chair. Finished, you hot key 
back to your spreadsheet and carry on with 
your budget. Amazed, you think that support has 
never been this easy before. 


Workgroup Conferencing 


As a workgroup problem solving tool, Close- 
Up/LAN is unsurpassed! Close-Up/LAN lets 
everyone in your workgroup work as 2 team. 
Your associates can chat in a conference, all 
linked together on screen, no matter how distant 
the locations. Bring up a spreadsheet, for 
example, and show your sales projections for all 
to see. With live keyboards and an instant screen 


Introducing 


Close-Up/LAN the remote 


that lets you control all 
PCs on your network 









to screen connection, associates 
can adjust your figures 
(optionally at your 
discretion) for what-if 
scenarios. 

On-Network Meetings? 
Close-Up/LAN lets you conference 
your people over a single network, 
over bridged networks, or between 
networks thousands of miles apart. 

Only one program lets you have your 
meetings on your network, Close-Up/LAN. 


Distributed Processing 


Close-Up/LAN distributes valuable LAN 
resources to all PCs on your network. 

No matter where your PC is located you can 
access resources such as high speed processors 
(386's), CD ROM’s, plotters, Irma type 
connections to mainframes, and modem 
equipped PCs that are connected to your LAN. 

It's simple to think of ways to save money 
with Close-Up/LAN. Attach an inexpensive PC 
with a modem to your network. Instantly you 
have a shared communications server. Everyone 
on the LAN has access to that PC and modem, to 
run communication programs, terminal 
emulators, etc. Saving on modem and phone 
line costs. 

Access is only a keystroke away. While 
working at your word processor, you decide to 
run a CPU intensive job on a 386 computer 
located somewhere on your network. Hot key to 
the 386 and control it as if it were your own. 
Close-Up/LAN connects your keyboard and 
screen to the 386. Start your CPU intensive job 
(like re-indexing a database). Then, hot key 
back to your wordprocessor. Toggle back, and 
you can view the 386, 

Think of it. You can give everyone on your 
network the power of all peripherals at a 
fraction of the cost. 


Training & Teaching 


Close-Up/LAN lets your students watch on 
their PCs while you solve problems on your PC. 
Ideal for corporate and university classrooms, 
You can then reverse the process. Students work 
at their own pace while you, at the touch of a 
key, hop from screen to screen, monitoring their 
work. 

There is only one program that fulfills the 
promise of your LAN’s connectivity. Bringing 
people and PCs together... Close-Up/LAN. 


Close-Up LAN 


Available Now! 
Call: 805/964-6767 


Norton-Lambert 


P.O, Box 4085, Santa Barbara, CA 93140 USA 
Telex 709170 





Network without a network. 


Before buying a LAN, take Connect up to six PCs on those costly peripherals. 
hard look at your ? each Logical Connection. Make the logical 
company's needs. = To lasers. Printers. Plotters. f! MENU |) choice. Network 
Then take a look at the Modems. Switch from one DRIVEN|) without a network. 











Logical Connection. device to another from any |. For as little as $700. 
It could be all the connected PC. Pop up the From the makers 

network you need. viene on-screen menu, andit'sdone. of Fastback Plus. 

A peripheral sharing device. Link as many as 45 Logical = — 

CTT eew: rem Licerce (lel =e fe) Connections to . “<= 

cards. No file server No node __ really expand a 

disks. Just your equipment, Wrelmeelarse (2107 i ; 

logically connected for econ- — power. Up to 225 


omy and ease of use. users sharing 


All the network 
most users need. 


‘A Peripheral Sharing Devi 


es av : i 
eo he Logical Gonnection 
b _; CRN Caeser 


CIRCLE 288 ON READER SERVICE CARD 
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The cards can use IRQ 3, 4, or 5, so there’s 
room to maneuver if you run into conflicts 
with serial ports or other I/O devices in the 
computer. We had no problems running 
the LAMtastic cards in our fast Compaq, 
Dell, and IBM machines. 

The network software allows either 
menu-driven or command-line access. 
The command language lets network ad- 
ministrators set up batch files to configure 
server resources and the way that client 
workstations use them. But if you don’t 
want to bother with the command lan- 
guage, a windowed menu system essen- 
tially leads you by the hand through the 
setup process and then saves the results. 
Along the way, any resource attached to 
the server can be made available to the 
whole network; this includes support for 
CD-ROM drives. 


LANPUP AT YOUR FEET LANPUP is 
LANrastic’s pop-up utility package. You 
don’t have to load it, but it offers immedi- 
ate access to the network commands and 
also to LANtastic’s electronic mail. We 
found it particularly useful for gaining fast 
access to the printer queue. In keeping 


The sma LANUsti€ 





with the small size of the rest of the soft- 
ware, LANPUP takes just SK of RAM. 

If you do load LANPUP, LANuastic’s 
nice e-mail facility lets you send messages 
to any user registered on the network. The 
message software can either send a file or 
allow text to be entered from the keyboard 
with a built-in editor. 

LANtastic has a sophisticated security 
feature, combining password log-on witha 
separate resource-access-control list. If de- 
sired, simple networks can run wide open 
without any network security. The first 
level of protection comes from traditional 
password access. But LANtastic also 
adopts a practice used in minicomputer op- 


erating systems: it lets the administrator set | 


up access-control lists for nearly any level 
of resource. This means that access even to 
individual files can be limited by the con- 
tents of an access-control list. The types of 
network access that the network manager 
can specify are read, write, create, re- 
name, make directory, file lookup, delete 
file, delete directory, execute programs, 
and modify file attributes. 

An auditing facility is also included to 
document who had access to what files 


interface vards include memory that holds a significant portion 
of the networking software in each node and reduces the impact on RAM. The cables 
are available in premade sets and are easy to connect or extend. 











EDITOR'S 
CHOICE 
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mm FACT FILE 


LANaastic, Version 2.49 
_ Artisoft Inc. 

3550.N. Ist Ave. #330 
Tucson, AZ 85719 
(602) 293-6363 
List Price: LAMastic starter kit with two 
adapters, two-user version of LANtasic NOS, 
15-foot cable, and terminators, $399. Addi- 
tional LANtastic adapter with 15-foot cable, 
$199. LANtastic NOS license, $295. 
Requires: 256K RAM in each server or 
workstation, DOS 3.1 or later. 
In Short: Scant memory requirements do not 
mean limited features in this true peer-to-peer 
network operating system. Product offers re- 
spectable data throughput, NetBIOS imple- 
mentation for communications, full resource 
shanng, and a sophisticated security system. 
Not copy protected. | 
CIRCLE 306 ON READER SERVICE CARD | 
fe} 








when—an audit function that’s powerful 
enough to form a client billing system. 


PRINTER SHARING LANrastic does 
an excellent job of sharing printers across 
the network. Its print queue facility en- 
ables any user with the appropriate access 
privilege to print to a central printer on the 
network. The queue manager will print the 
jobs spooled on the print server's hard 
disk. Banner pages can be inserted be- 
tween the print jobs, and they can be cus- 
tomized for each user. 

Throughout LANrastic’s operation, 
help is available on all of the network com- 
mands through the Net Help command. 
This gives a simple description of the com- 
mand and the parameters needed to make it 
work. In addition, Artisoft offers tele- 
phone technical support and a computer 
bulletin board service for its customers. 

Another plus: Artisoft markets a sepa- 
rate $295 product called the Network Eye 
that works with any NetBIOS LAN. It lets 
two stations link across the network so that 
one can remotely control the other and run 
character-oriented programs. 

The LAMtastic system is truly a plea- 
suretouse.. The umber of features ineluc- 
ed in the basic system makes it one cost- 
effective way to implement a small net- 
work.—Frank J. Derfler, Jr., and 
Paul Ferrill 
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LABS| 


he best indication ot low-cost LAN performance 

under typical heavy load conditions can be found in 
the two- and three-station load sections ot the 
Detabase Load benchmark test. But don’t stop there: 
enough interesting results are here to keep @ conven- 
tion ot LAN gurus arguing tor e week. 

Before looking at anything, note that not all the 
eystems we tested were In their lowest-cost configura- 
tions. Specifically, ELS NetWare if and Network-OS 
were run over Ethernet cards even though both 
operating eystems can run over @ variaty of network 
Interface cards, some of which cost less than Ethernet. 
We tested these systems over Ethernet because most 
installations are configured this way and becausa 
DOS-based operating systems are limited mainly by 
the speed of data going to and from the server's hard 
disk, not by the network interface carde. The bottle- 
neck at the server's hard disk is clearly shown by the 
dramatic drop In throughput for Network-OS between 
the no-load end loaded conditions. 

Ethernet is certainty responsible for the top-rated 
unloaded (zero-station) performance of ELS NetWare 
if and Network-OS, and for the scores achieved by 
Novell's high-end Advanced NetWare (provided tor 
comparison). We chose to teet other Ethernet-capable 
networks, such as LANfastic, using the less-expensive 
cards with which they are commonly configured, 
although they would have registered greater no-load 
throughput scores running over Ethemet cards. 

You'll find two entries for TOPS. The older TOPS 
Network interface cards era emong the slowest in the 
industry, and since e mejor feature of TOPS 2.1 is its 
Ethernet interface, we provide benchmark test results 
for TOPS both over the TOPS FlashCard and over 
Ethernef. Note that TOPS over Ethernet degrades very 
little during our Network Throughput Under Load test; 
evidently the TOPS progrem stores data in workstation 
buffers and enswers some small data requests from 
the buffers. This technique works for certain apptica- 
tions, but it loses effectiveness when the data requests 
vary as they do in our other tests. 

Without e doubl, the special file system used in 
ELS NetWare ifs a factor In its demonstrated 
performance edge over the DOS-based LANs. You 
Pay @ price for this performance, however, in lerms of 
either e dedicated server or en extra megabyte of 
RAM. 

Certainly the strangest test results are those 
shown by ELS NetWare fi under our Detabase Load 
test. We chacked the results several times, and tt is 
absolutely true that the throughput of the timed test 
improved when the database load was activated. This 
can be attributed to the system’s disk-caching and 
data-handling architecture. As the queuing and 
caching software hit their stride in this particular com- 
bination of disk drive and files, response times and 
throughput Improved. 

Network-OS gains its performance edge through 
the use of @ highly effective disk-cache program, 
ViaNet sutters from the lack of such a facility. Wa ran 
ViaNet over Western Digital's StarLAN network 
adapter cards, but the results under disk load would 
have been similar using other types of adapters. The 
scores for Performence Technology's POWEA/an are 
not shown here because the product is, for all practical 
purposes, the same as DefeLAN 4. 
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219,821 
Net/30 Model 200 195,668 171,142 149,671 128,670 
LANtestic LANtastic 212,963 93,801 
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TOPS/DOS TOPS FlashCard 126,419 104,312 99,096 


136,230 
PC/NOS Omminet 1 143,216 77,969 60,532 55,921 | 
VieNet StarLAN 193,880 188,745 167,301 138,874 
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Throughput Tests 
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Advanced NelWare Ethernet 541,921 503606 398,961 328.556 
DstaLAN 4 ARCnet 313,469 178604 105.476 74.247 





Network-OS Ethernet — 359.298 181,238 


107,600 78.073 









DNA Networks Master Card Product lI 219.821 140,756 98,619 66,413 





LANtastic LANtastic 212,963 120,825 72,452 51.979 
TOPS/DOS TOPS FlashCard 136,230 82,139 63,080 47,243 
PC/NOS Omninet 1 143,216 72,197 57,690 51,520 
ViaNet StarLAN 193,880 73,747 41,225 36,009 
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Net/30 


To the general public, the Invisible Net- 
work is truly invisible. But in the next few 
months, the Invisible Network will soon 
be visible on the sales market via consul- 
tants, phone orders, direct mail, and retail- 
ers. Invisible Software’s hopes are to in- 
crease distribution through all sales 
channels, especially in the area of retail. 

The Invisible Network offers easy in- 
stallation, speed, and low memory re- 
quirements, while not burdening users’ 
wallets with an expensive price tag; its per- 
node price, in fact, is the cheapest of those 
reviewed here. Retailing at the low cost of 
$215 for two nodes using the Model 200 
network cards and $315 for two nodes us- 
ing the Model 300 cards, the Invisible Net- 
work comes with the hardware to config- 
ure two workstations. Also included in the 
package price is its own network operating 
system, called Net/30. 

Net/30’s features include pop-up 
menus, extensive help screens, and a te- 
mote boot capability for diskless worksta- 
tions. A complete security system controls 
access to directories by individual or 
groups. Printer queue control handles out- 
put to any printer in the network. And 
Net/30 offers shortnames for workstations, 
directories, and printers. The command 
language is similar to the one used in Mi- 
crosoft’s MS-Net; however, it also bor- 
rows some command verbs from 
NetWare, like the MAP command. If 
you're not satisfied with the Net/30 soft- 
ware, the Invisible Network hardware 
comes with a NetBIOS interface that 
makes it compatible with other popular 
network software such as Novell’s 
NetWare 2.0a, IBM’s PC LAN program, 
and Torus’s Tapestry. 

Invisible Software offers users a news- 
letter packed with information about the 
latest upgrades in hardware and software. 
The company offers free telephone support 
plus support via CompuServe. 


NETWE-MAIL _Net/30 includer a basic 
station-to-station message system that only 
uses 5K of memory. To use this message 
system, both sender and receiver must 
have the mail program loaded. The e-mail 
system allows you to send a one-line mes- 
sage to anyone on the network. It prompts 
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Benchmark Tests: Low-Cost LANs 


LABS 


Teating Procedures 


The PC LAN Labs benchmark tests are written in C 
and are independent of commercial software. Each 
load station operates at a rata many times that of a 
PC in a typical heavy-use anvironment (such as a 
data entry operation). Wa have designed these tests 
80 that a singe station represents five to tan times 
the load of a user performing an interactive task 
(such as updating records) on a typical network. 


The Network Throughput Under Load, Hard Disk 
Access Load, and Database Load benchmark 
tests each report the throughput recorded during tha 

of a standardizad task on the natwork. 
To obtain the figures shown here, we run a test 
program performing a sequential create, a 
sequential read, a sequential writa, a random read, 
and a random write of a large file. Tha record sizes 
usad in these activities systamatically rotate among 
16K, 4K, and 512 bytes. The results shown 
represent the average throughput over a period of 
time sufficiently long to ansure consistency. Usually 
a 1MB file is used, but this siza may ba adjusted for 
unusually fast or slow networks. 


While the timed test is run, we load the network with 

other special programs. The Network Throughput 

Under Loed test puts a heavy load on the network 

interface (cards, media, and access protocols) while 

placing a minima! load on the hard disk and fila 

server software. In this test, each load station 

continuousiy reads and writas its own 1-byte date 

file, changing the data each time. This creatas a high 

volume of data packets and strong contention at the 

network interface level, Because of its disk-caching and data- 


‘The Hard Disk Access Loed test heavily loads the | Parana armochta, EES Netware 


hard disk and disk-caching system. Each load the load was activated in our 
station randomly accesses its own 100K data fila Database Load test. 
using & 1K record siza. Data wnitten to the file is 

changed each time. This test is influenced by the 


serene 
efficiency in handling the drive, and the speed of the Midas 
drive and controiier. (Results given in kilobits per second) 


The Database Load test reflects tha systam's 
Tecord-locking support and tha way it handles a 
number of random simultaneous accesses to a Software 
common file. Each load station accesses acommon = ELS NetWare Il Ethernet 
database consisting of an index file and more than 
4MB of data. Half of the accesses are a simple Advanced NelWare_Ethemet 
search “a a index yest slo ole a DetaLAN 4 ARCnet 313,469 184,227 173,559 —- 165,383 
the convecatpathiintn sate cota out acc || Aemena Ethernet 359,298 170,666 159.216 «150.588 
lock the data record and updata its contents. The re- i 220,215 00 -—«112,94 06,759 __ 
maining accesses update tha index file and tha date — 
file, DOS 3.1 file- and record-locking calls are used, _ DONA Networks Master Card Product Il 219,821 110,802 101,386 97,990 
Ali benchmark tests were run using a Compaq Netv/30 Model 200 195,668 96.603 88,850 89,043 
386/20 as the file server; no applications were run 
on this machine. Workstations wera Dall Systam LANtastic LANiastic 212,963 134,295, 97,756 86,474 
ved core coast si (with an Soe TOPS/DOS Ethernet 241,889 125,259. 

is speed). results ara reported in 
terms of throughput, measured in kilobits per TOPS/DOS TOPS FlashCard 136,230 82,525 66,746 $7,907 
pag see aes derived trom repeated PC/INOS Omninet 1 143,216 79,792 60,117 §3,129 

ViaNet StarLAN 193,880 65,530 $1,810 45,176 


* with Ethemet ( 
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the receiver to reply as soon as he has re- 
turned to the DOS prompt. There’s anoth- 
er plus: more capable third-party e-mail 
products on the market would mesh well 
with the Net/30 software. The article 
“Workgroup Productivity Boosters’ (PC 
Magazine, June 14, 1988), for example, 
contains reviews of seven e-mail products. 

Invisible Software’s adapter cards use 
an implementation of the CSMA/CA pro- 
tocol called HCA (Heartbeat Collision 
Avoidance); the HCA implementation 


The Invisible Network’s 


cards use little 
RAM—they keep 
NetBIOS in ROM. 


meets the IEEE 802.3 MAC-level stan- 
dards. This collision-avoidance scheme 
uses a special ‘‘heartbeat’’ timing signal 
carried on a separate pair of wire to syn- 


chronize all the stations on the network. It | 


specifies that one master station (not nec- 
essarily the server) should set the heartbeat 
for the network. One drawback: the master 
station has to be turned on before any other 
network station. 


ParCT “FP YtrrE 


Net/30, Version 1.41 

Invisible Software Inc. 

481 47th Ave. 

San Francisco, CA 94121 

(415) 221-0916 

List Price: Model 200 two-node kit, $215; 
Model 300 kit. $315. 

Requires: DOS 3.1 or later, hard disk and 
200K for server, one floppy drive and 160K 
for workstation. 

In Short: The least expensive system re- 
viewed here, the Invisible Network offers 
midrange performance, fairly straightfor- 
ward installation, and the ability to run large 
programs because of low memory require- 
ments. Hardware also comes with a NetBIOS 
interface for greater compatibility with popu- 
lar network software. Requires modifications 
to run on fast PCs. Not copy protected. 
CIRCLE 402 ON READER SERVICE CARD 
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that makes it easy to wire between nodes. 





Both the Model 200 and Model 300 
cards use twisted-pair cable to daisy-chain 
up to 44 workstations. The speed and the 
length of the cable are interdependent. If 
you set the Model 300 to run at 3.0 mega- 
bits per second, for example, then the limit 
of twisted-pair cable is 500 feet. However, 
running at |.8Mbps on either model gives 
the user 1,500 feet of cable to use. And if 
you wish to run even slower, the network 
could be 2,000 feet in length. Memory re- 
| quirements range from 30K to 70K de- 
pending upon the options used. 


| ALMOST INVISIBLE RAM USAGE 
The Invisible Network adapter cards use 
_ little RAM because they keep NetBIOS in 
ROM on the card. One characteristic we 
found is that the ROMs are not fast enough 
for 20-MHz machines. While we had no 
problem using the cards in our 12-MHz 
Dell 200 AT clones, none of the cards 
would run in our Compaq 386/20 until we 
disabled the on-board ROM and read in 
NetBIOS from a diskette. While this pro- 
cedure is explained in the manual, it’s 

| worth factoring into your decision. 
The Invisible Network is not difficult to 


Invisible Software markets two versions of its network interface cards. The ROM 
chips on the cards hold much of the network software and reduce the impact on the 
available RAM, but in some tests the ROM chips were not fast enough to boot with 20- 
MHz machines. The Invisible Network wiring scheme uses thin telephone-type cable 


install, but the task requires some attention 
to detail. Each network card needs-a 
unique address that’s set using a DIP 
switch; you have to track these numbers 
and avoid duplicates. And since the twist- 
ed-pair wiring topology is station-to-sta- 
tion, this system isn’t a great fit for using 
existing telephone cable. But it is easy to 
install your own wiring around the floor 
molding or in false ceilings. The batch file 
INSTALL moves the networking software 
to the floppy disk or hard disk drives of the 
stations, and preparation of a boot disk is 
easy using the file PREPARE. 

The network menu allows only the user 
of that particular workstation to determine 
how other users may access data from it. It 
does not help the user to access other work- 
stations’ data; instead, you must become 
considerably fluent in the use of the MAP 
command. Using batch files to map local 
DOS drive names to networked resources 
really does make the network invisible. 

Low cost need not mean lackluster per- 
formance. For a reasonable price, the In- 
visible Network offers in return simple in- 
stallation, sufficient speed, and low 
memory requirements.—David Byrd 
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A Few Words 
Most Celebrated 


Thank you. For those of you who 
haven't heard, Harvard Graphics from 
Software Publishing has gotten a lot of 
recognition from the trade press. Why, 
you may ask? Certainly our crisp, high- 
speed output helped influence InfoWorld 
readers to name us Product of the Year. 


And the easy access to so many chart 
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and graphing options must have we 


PC World’s audience give us their World 
Class Award for the second year running. 

Actually it must have been all 
those things and more. Otherwise why 
would PC Magazine call Harvard Graphics 
“the de facto standard” software for 


business graphics? 


AL D I 5 kK, © Ame 


From The Worlds 
Graphics Software. 
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And naturally wed like to invite 
those you who haven't tried Harvard 
Graphics to call us for a free trial disk at 






Of course, the experts arent the , tthe toll-free number below. 
only ones who favor Harvard Graphics. rm In a matter of minutes, it'll give you a 
fact, with its growing 3 popularity, Harvard vivid demonstration of the qualities that 
Graphics has become the number-one make us the graphics PNSOFT WARE 


. . . ) N 
selling business graphics software. superpower. ES PUBLISHING 
ieee 8 0 0 - 345055 2 esas O P E & A eee Soh 


& 1083 Softean: Vubhshing Corporation, IGOL Landings Dr, Mountain View C4 94039-7210 





Network-OS 
POWERIan 
DataLAN 4 


It isn’t unusual for a product to appear in 
the LAN marketplace under several differ- 
ent corporate logos. Microsoft’s LAN 
Manager, for instance, will be wrapped in 
a dozen different corporate colors by the 
end of the year. Often, the question for the 
buyer becomes, who offers the best sup- 
port? The same situation applies to a prod- 
uct called Network-OS. 

Network-OS is a LAN operating system 
developed and sold through retail channels 
by CBIS. But this same core operating sys- 
tem has been adopted, combined with oth- 
er value-added features, renamed 
POWERlan, and presented to the retail 
market by Performance Technology. 
There’s more: the Performance Technol- 
ogy package itself has been adopted, com- 
bined with still other support features, and 
offered by Datapoint as DataLAN 4 in the 
retail channel. Here’s a look first at the ma- 
jor features of Network-OS as distributed 
by CBIS, then at the value-added features 
that you get from Performance Technol- 
ogy and Datapoint. 











THE CBIS KERNEL Network-OS is a 
well-designed LAN operating system that 
can run on nearly two dozen different net- 
work adapter cards, the drivers for which 
are included. CBIS sells Network-OS 
through distributors and dealers for $160 
per node; a site license costs $1,280. 

Menus guide all Network-OS activities, 
from installation through resource sharing. 
We found the menus easy to use, but—as 
is typical for systems like this—you have 
to know a lot about pathnames and re- 
source names to work your way through 
the menus. 

During installation, you can supple- 
ment the menus with a videotape that de- 
scribes setup of the network hardware and 
software. The tape is useful and should at 
least help to bolster the confidence of an 
inexperienced installer. If it doesn’t, fear 
not: CBIS supports Network-OS with a 
free tech-support hotline, through its deal- 
ers, and with inexpensive 2-day courses 
held in Atlanta. 

Under Network-OS, a node can func- 
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tion simultaneously as a server and a work- 
station. This configuration, however, 
takes about 180K of RAM in addition to 
that used by DOS. You can install a node 
as solely a client workstation, in which 
case the software requires about 90K of 
RAM. One nice feature of the software is 
that it does not load through a ‘‘DEVICE 
=”” statement in CONFIG.SYS as do 
some operating systems. This allows you 
to load the LAN software only when you 
need it and to unload it with POPDROP or 
similar menu-management utilities if you 
need to reclaim the RAM. 

Network-OS offers excellent capabili- 
ties for printer sharing. Any machine with 
a hard disk, for example, can make as 
many as five printers available for the net- 
work. The hard disk is used to hold print 
jobs until they are queued for service by a 
particular printer. Menus make it easy to 
tailor the separator page printed between 
each job. And the print spool file closes af- 
ter 2 seconds of not receiving incoming 
data. This avoids the problem some other 
operating systems pose, which forces us- 
ers to close an application program before 
the job is moved to the printer. 


Network-OS, the LAN operating system sold by CBIS, offers excellent printer- 
sharing facilities, full NetBIOS services, disk-caching software, and drivers for 
several different network operating systems. Combined with third-party network 
interface cards, it forms the basis for two value-added products: POWERIan from 
Performance Technology and DataLAN 4 from Datapoint. 
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CACHING PROGRAM INCLUDED 
Caching software is particularly important 
in improving the performance of servers 
because the hard disk is usually the slowest 
data transmission device in the network. 
The Network-OS package includes both a 
hard disk file-caching program and a utili- 
ty that reports on its operation. The utility 
notes the percentage of read requests satis- 
fied by the cache while the system has 
been operational. 

Among other significant features, Net- 
work-OS offers full NetBIOS services, 
making it easy to install NetBIOS devices 
like gateways to mainframes on the net- 
work. In addition, the operating system 
uses the Microsoft Server Message Block 
format to request services across the net- 
work. Although we didn’t test this capabil- 
ity, it should mean that the Network-OS 
workstations can interact with servers on 
the network running the IBM PC LAN and 
Microsofv3Com LAN Manager operating 
systems. 

A security system in Network-OS oper- 
ates on the principle of assigning a pass- 
word for system access and then optionally 
putting passwords on individual resources 
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Famous CORE Rellability. CORE file 
servers, workstations, subsystems and periph- 
erals give you the reliability needed to protect 
your network investment. 


Powerful File Servers. The ATomizer 
386/20 and 386/25 floor-standing file servers 
provide mini-computer performance with 
five full-height or ten half-height drive slots 
and up to 2.8 gigabytes of capacity. 


The ATomuzer 386/20 desktop file server (not 
shown) provides up to 1.4 gigabytes of 
capacity. All offer uncompromised growth 
capability. 


High-Performance Workstations. 
Complete your network configuration with 
ATomizer 286/12 full-size and small footprint 
workstations. Both increase user product- 
ivity with fast system performance and 
high-speed network throughput. 


High-Capacity Peripherals. 

CORE 90 to 700MB, 9 to 16ms disk 

drives, high-speed 10 or 15MHz con- 
trollers and external LAN subsystems 
let you upgrade a system to a file 
server without sacrificing perform- 
ance. Protect your valuable data 
with COREtape backup units. 


Compatible with such operating 
~ Systems as Novell, Star LAN and 3Com, 
€5 well as industry-standard cabling, cards 
and other nelwork components. 


Contact your nearest dealer or CORE repre- 
sentative today. 


Northeast Region: Southern Region: 
203/357-1339 407/997-6055 
Central Region: Western Region: 
312/439-0511 213/312-8130 
international Sales: 
407/997-6044 FAX: 407/997-6009 


Distribution through GBC Distributors, Gates, 
Graydon Sherman, Ingram, MICRO D-TPD 
and Vitronix. In Ganada, contact 
Markham Intemational. 


Producis listed are registered trade marks 
of their respected manufacturers. 

CORE, ATomizer and COREtape 
trademarks 


are 
of CORE Internatonal, inc. 


i 


© Copynght 1983 CORE International Inc 
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From the aire user to the experienced professional, today’s 
PC communications software needs to cover the full spectrum. 













Pre-programmed access to most popular dial-up information services « “Learn” mode to 
‘create your own log-on sequences « Dialing Directory Installation and System 
_. _ Comprehensive “HELP” system » 100% Crosstalk® XVI compatibility. 


Background mode: Start a file transfer and switch to running another 
proais while MIRROR III handles the transfer behind the scene. 


Ultra High-Speed modem support (19,200 bps), or direct 
eo connect (up to 115,200 bps). 










Host system connectivity with terminal emulations including: 
DEC VT 100/220 series, IBM 3101 (with block mode), 
Televideo 925 and Wyse-50. 

File transfer protocols: XMODEM, YMODEM, KERMIT, Crosstalk, Hayes, 
Si a and ACT CommPressor™ (the latest in data compression). 


eR oa © Introducing the most powerful data communications programming language. 
PRISM provides: Form/Menu generation; real, integer, string, and array variables; File /O 
and the ability‘to integrate MIRROR Ii! with foreground applications. A script file protection/ 
compression utility is also provided. 


Put the power of “Full Spectrum Data Pommogcoia! to gly sor you. 
Order MIRROR II! Today! a) MM 


To order, Call: 1-800-634-8670 ©~ 
60-Day Money-back Guarantee \ 


VISA/MasterCard/COD. $5.00 for Shipping and Handling ($8.00 for COD orders). OFSTRIBUTING CORP. 





Florida residents add 6% sales tax. 327 Office Plaza Drive 
MIRROR Itt is for use on IBM and 100% compatibles (including the IBM PS/2) Tallahassee, Florida 32301 
running MS-DOS 2.0 or higher. Telephone: (904) 878-8564 


Crosstalkis a registered trademark of DCA, Inc./CommPressor™ isa trademarkofACT,inc. Telex: 6714280 KLON 
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like disk drives, subdirectories, and files. 

We liked the Network-OS documenta- 
tion. It includes good introductory infor- 
mation, accurate diagrams of the menu 
screens, a logical arrangement of the data, 
appendices with detailed technical data, 
and an excellent indexing system. The sec- 
tions on interrupts and memory maps are 
rare in products of this price and very valu- 
able to people trying to sort out incompati- 
bilities during a system installation. 

The CBIS version of Network-OS 
comes with a three-user e-mail package 
that is not resold by Performance Technol- 
ogy or Datapoint, This package includes 
both an on-line conferencing capability 
and a bulletin board. The mail package lets 
you import and export messages to and 
from ASCII files, but it doesn’t have the 
ability to attach binary files to an ASCH 
message. 


THE POWERLAN BOOST Perfor- 
mance Technology adds a powerful hard- 
ware interface to the CBIS Network-OS 
operating system, calls it POWERI/an, and 
combines it with other products to com- 
plete a family of network altematives, 

The POWERlan software is sold in a 
$595 four-workstation version, an $1,195 
eight-workstation version, and a version 
with an unlimited user license for $1,995. 
The 8-bit POWERrim network interface 
cards sell for $299 each; the 16-bit, $795. 

Selling the products is a team that in- 
cludes people with a lot of experience in 
the ARCnet networking system. They 
market their own ARCnet cards and have 
developed a NetBIOS module for the cards 
that takes advantage of some of the fea- 
tures built into their architecture. This 
makes the NetBIOS module smaller and 
faster than the drivers supplied by CBIS. 

The Performance Technology network 
interface hardware will remotely boot 
from any server using the Microsoft Server 
Message Block protocol. In other words, 
diskless workstations on a LAN can boot 
from PC LAN or LAN Manager servers as 
well as from POWERIan servers. 

In addition to POWERIan, Perform- 
ance Technology has its own operating 
system, called POWERserve. Very fast 
and capable, the $2,495 POWERserve re- 
quires a dedicated server to run. It retains 
DOS on the server but does most of its 
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Network-OS 

CBIS Inc 

5875 Peachtree Industrial Blvd. 

Building 100, Unit 170 

Norcross, GA 30092 

(404) 446-1332 

List Price: Single node, $160; site license, 

$1,280. 

Requires: A nondedicated server with 640K 
| RAM and appropnate network interface 

cards, purchased separately. 
| In Short: A DOS-based network operating 
system with good pnnter-sharing features and 
the flexibility to run on many different net- 
work interface cards. The system includes a 
| hard-disk-caching program and a three-user 
| e-mail package that is not sold with value- 
added versions. Not copy protected. 
CIRCLE 967 ON READER SERVICE CARD. 


POWERIan 

Performance Technology 

800 Lincoln Ctr. 

7800 1H 10 West 

San Antonio, TX 78230 

(800) 825-LANS 

(512) 349-2000 

List Price: POWERIan four-user license, 
$595; POWERIan eight-uset license, $1,195; 
POWERIan Plus unlimited license, $1,995; 
POWERserve dedicated server software, 
$2,495, POWERnm 1 8-bit ARCnet network 
interface card, $299; POWERrim I! 16-bit 
ARCnet network interface card, $795. 
Requires: A nondedicated server with 640K 
RAM and appropriate interface cards. 

In Short: A repackaged version of the CBIS 
Network-OS product with an improved Net- 
BIOS for ARCnet and added support. 

| POWERserve, a proprietary operating sys- 
tem, is also available for use with a dedicated 
server. Not copy protected. 
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DataLAN 4 

Datapoint Corp. 

Direct Marketing Services 

Mail Stop H56 

9725 Datapoint Dr. 

San Antonio, TX 78284 

(800) 334-9968 

List Price: DataLAN 4 Intro Pac, $1,295 (in- 
cludes POWERIan software, three Datapoint 
ARCnet cards, and four-port ARCnet hub). 


Requires; A nondedicated server with 640K | 


RAM. 


| InShort: A repackaged version of POWER- 


fan that includes 8-bit ARCnet cards. Similar 
in both pnce and performance to POWER- 
lan. Not copy protected. 
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work by going around DOS for faster oper- 
ation. POWERserve gets most of its speed 
by using a huge cache: the system can ded- 
icate up to 32 MB of RAM to cache. It can 
also address up to 12 gigabytes of disk 
drive storage and connect up to 255 simul- 
taneous users. 

POWERserve will get its own review 
later in ison with its peers from No- 
vell, 3Com, and DSC. But for the pur- 
poses of this review, keep in mind that 
POWERIan has a big brother capable of 
high performance. 

Performance Technology supports its 
products with a traveling team that trains 
distributors, and the company offers free 
technical support to its customers. 


THE DATAPOINT DIFFERENCE To 
make up the DataLAN 4 package that we 
benchmark tested for this review, Data- 
point takes the POWERIan software and 
combines it with network interface cards to 
put together a single package that brings 
two workstations plus the server on-line. 
The $1,295 DataLAN 4 package includes 
the POWERIan software, three 8-bit Data- 
point ARCnet cards, and a four-port pas- 
sive ARCnet hub. 

Datapoint is a company with a long his- 
tory in the computer business. It markets a 
line of minicomputer products and a 
unique terminal that handles not only data 
but also two-way television images for 
video conferencing. In addition, the com- 
pany has a toll-free number for customer 
support and offers worldwide on-site ser- 
vice. —Frank J. Derfler, Jr. 


PC/NOS 
The first thing to know about Corvus Sys- 
tems is that the company markets network 
adapter hardware called Omninet and an 
operating system called PC/NOS. 
PCINOS, Version 2.0, is Corvus’s latest 
entry into the crowded LAN arena. Don’t 
confuse Version 2.0 with the original Om- 
ninet operating system that Corvus intro- 
duced some years ago. Corvus went to 
school after releasing the original product, 
and the result is a solid network operating 
system. 

Corvus offers a four-node starter kit in- 
cluding four Omninet 1 cards, PC/NOS, 
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and all the necessary plug-and-click ca- 
bling for $995. Adding nodes is easy since 
you need buy only the card and cables; the 
licenses for all the nodes your hardware 
will support (100 in the case of Omninet) is 
included in the starter kit. In addition to the 
Omninet | cards, which operate at | mega- 
bit per second and use the CSMA/CD pro- 
tocol, PC/NOS will also work on the ARC- 
net, IBM Token-Ring, Ethernet, and 
Tandy’s Link networking systems. 

RAM requirements for PC/NOS vary 
depending upon how you configure the 
software. A node acting as a workstation, 
for instance, requires 66K. And a comput- 
er sharing a printer and hard disk uses 
174K plus 1K per every megabyte of disk 
space shared. You can not unload the net- 
work drivers and software without reboot- 
ing your machine. 


TRICKY INSTALLATION = Corvus’s in- 
stallation program should be easy to use; 
unfortunately, we had a problem with its 
copy-protection scheme, which works 
with hidden files to limit the number of in- 


Stallations. This and a repeat experience 
with a bad diskette gave us more than a lit- 





tle frustration. Ordinarily, however, you 
type ‘‘a:install’’ and answer questions 
about the configuration. The install pro- 
gram modifies the CONFIG.SYS and 
AUTOEXEC.BAT files to add the proper 
commands. 

After installation, the Corvus program 
NetView (not to be confused with IBM’s 
program of the same name) links the com- 
puter to the disk drives and printers avail- 
able to the user. The resources available to 
any one user are controlled by a security 
system based on privilege levels. NetView 
also lets the user see shared resources in a 
screen diagram. Initially, the maze of win- 
dows can be difficult to navigate, but if 
you follow the manual to make your first 
connections, the rest of them are easier to 
make. 

Using the Corvus command language, 
the network manager can create batch files 
to link the user to the proper resources. 
Even though this language does not follow 
the standard Microsoft MS-Net command 
Structure, it is thorough and easy to under- 
stand. 

One annoying problem is the inability 
to use the computer if the network card is 


The wiring plan of the Corvus Omninet network features cables with tap boxes that 
allow a one-wire connection to each PC instead of the two used in other systems. Each 
card, however, uses a slide-on connector that takes a steady hond to align. 
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| PC/NOS, Version 2.0 

Corvus Systems Inc. 

160 Great Oaks Blvd. 

San Jose, CA 95119 

(408) 281-4100 

List Price: Four-node starter kit, $995. Soft- 
ware site license, $695 per server. Each addi- 
tional Omninet | adapter, $230 (cabling in- 
cluded). 

Requires: For workstations: 66K RAM. 
DOS 2.0 or later. For server: 174K RAM 
plus IK for every megabyte of disk space 
shared; hard disk. 

In Short: PC/NOS offers reliable peer-to- 
peer file-sharing and network functions but 
proved slower than most other systems re- 
viewed here. Brighter points include vanable 
RAM needs, helpful secunty features, and a 
full-fledged communications program, 
though installation and configuration may be 


tricky. Copy protected. 
| CIRCLE 400 ON READER SERVICE CARD | 


out of your machine. The software will 
crash if it doesn’t find the network card. A 
better solution would be to report an error 
and exit to DOS. You must modify or re- 
name your CONFIG.SYS and AUTOEX- 
EC.BAT files before you remove the card. 








MESSAGING FUNCTIONS PC/NOS’s 
messaging and print spooling portions are 
not as powerful as those of some larger and 
more-expensive networks, but they'll 
meet the needs of most installations. The 
messaging function has the ability to send 
messages to users who are currently 
logged in, but it lacks the ability to store 
and forward and attach binary files. 

The print spooler is more complete. It 
allows the user to view the print queue and 
change the priority of print jobs. The net- 
work manager also has the ability to 
change the priority of any job in the cue. 

One feature that sets PC/NOS apart 
from the low-cost LAN group is that it in- 
cludes NosTalk, a full-fledged communi- 
cations program. This program lets you 
share modems on the network for sending 
data to remote locations and checking 
e-mail services. Another unique feature is 
Virtual Console, which lets a user take 
over the keyboard and screen of another 
person’s workstation. This feature is very 
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We ‘Took The #1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANY WHERE III 


B Where do you go when yeu're already at the top? 
Up! And up! And up! 
The PC Magazine #1 Editor's Choice in Remote 


i 


ci 


rene Computing is vow eve faster. hveu casict to use. 





MS And even more clearly the leader, with new, unbeat- 
able Features that can’t be found anywhere else. 

Plus, now you can use peAN YWHERE HE with 
PC MaeTerm™ to ran a PC trom your Macintosh. 

PC Magazine wrote: “*PeEANYWHERE ts one of those 
rare programs that costs less than the competition yet offers 
better performance.” 

THE BEST IN THE BUSINESS 
JUST GOT BETTER 

poANY WHERE IIL lets you run any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, data, atlached peripherals, and internal cards. such 
as network adapter cards, on the distant computer. Transfer 
liles. Print on cither end. All with complete security. 

pcANY WHERE IIL is also the best solution for remote 
access to a Local Area Network. In Tact, Novell chose 
peANY WHERE IIT for remote computing with its new 
NetWare Asynchronous Communications Server (NACS): 

These are only some of the great, new Teatures: 

AUTOMATIC CALL BACK prevents unauthorized itccess. 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a List oF 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration —great lor 
client billing and customer support. 

VOICE/DATA SWITCHING lets users talk into the same 
phone tine being used Jor data transmission. RECORD AND 


15 


PLAYBACK is excellent for remote diagnostics and training: 
entire remote sessions cin be captured and played back ater 


BETTER THAN A CARBON COPY 


PC Tech Jourual: “What is the final verdict on Carbon 
Copy PLUS. . its features are surpassed by those of a 
package recently reviewed: —peANY WHERE. . .case oF use. 
dependability, Hexibility of operation, cost effectiveness. 
On these scores. peANY WHERE: is the better alternative” 

PC Magaziue: “Wt there’s one progr that can handle it 
all. tS peANY WHERE... As the least expensive packige, 
its also the clear Tront-runner in giving the most bang 
per buck” 

Data-Based Advisor: “My prelerence, peANY WHERE: 
performed flawlessly... inexpensive enough to be installed 
wherever there's a modem.” 

Fatuily aud UHowe-Office Computing: “A “best buy” in 
my book? 

And they didi’teven see peANY WHERE: HT! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, peANY WHERE: THE retails for only S145. 
And unlike other remote computing packages, one purchase 
of ppeANY WHERE III provides the software necessary 
for hott sides—host and remote—ol a PC-to-PC connection. 
For more information, or to place your order, call your 
local dealer or distributor, Or contact DMA at 212-687-7115. 
or write to: Dynamic Microprocessor Associates, Inc. 
60 East 42nd Street. Suite 1100. 
New York. NY 101685. 





POUNTWHERE HE po ANT WHERE, and UC Mac term 
ure Bekdommarks of Denote Mle roprecessent Uwe ates 
Other process ate trademarks of ther mumnlactiners 





peANY WHERE II. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 


THIS IS WHAT HAP 
LET OUR CUSTOMERS 


wie: is not exactly your typical dot rugged 24-pin printer for under $500. Which 
Pe matrix printer. But then, the ALPS the Allegro 24 is. You wanted it to churn out 

0 Allegro 24 wasn't built in typical dot page after page of crisp, letter-quality output. 
choke) Matrix printer fashion. Which it does. And you wanted it with easy- 


It’s the result of a highly sophist- to-use front panel controls. Which, of 
course, it has. 


cated new design process, never 
before attempted by any other _ Then you insisted that it be 
printer company. We call it i i lg? jam-proof. Which explains this 


“Giving the Customers What eS printer’s uncharacteristic profile. 


They Want? You see, it has no platen. Just 
You told us you wanted a eZ a unique flatbed design for a 


PC Magazine Editor's Choice Award, 10/31/88. 














PENED WHEN WE 
DESIGN A PRINTER. 


paper path that’s straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 

As if that weren't enough, you asked for — And help us design our next printer. 
and got—features like “paper parking?’ for 


automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And ALPS 
full compatibility with most all the PCs and 


software you already have. AMERICA 
For a free demonstration of the printer Buiee lar d ss d 

you've always wanted, see your local ALPS ult by popular demand. 

dealer. Or direct your questions, comments Allegro 24 is a trademark of ALPS Electric Co., Ltd. © 1988, ALPS America. 


CIRCLE 242 ON READER SERVICE CARD 


Share Your Precious Resources .. . And Save! 


When you can't afford to buy a laser for each PC, the BuffaloSL™ is the inexpensive way to let everyone share 
- not just your lasers, but printers, plotters and modems as well. An SL with memory improves PC productivity 
like a printer buffer, but is a more sensible investment since SL memory is shared by all peripherals. If you don't 
need simultaneous access to shared files, the SL is also an alternative to a LAN ata fraction of the cost. 


The SL has four parallel and six serial channels, with all ten ae user configurable as either an input or an 
output, so you can share any combination of PCs and peripherals. If you need more than ten channels, you can 
link several SLs together. All channels can be in use at the same time to rapidly transfer data and quickly release 
your PCs to continue worn instead of being pelayed for int The SL software even allows your PC to 
send data at 19,200 baud. All memory (user upgradeable up to 4MB) is dynamically allocated and efficiently 
shared by all channels as needed. The SL comes with menu-driven software to install the pop-up menu for eas 

selection of printers and control options, but you don't have to be a programmer to use it. Of course, the S 

works just fine without our software too! The SLhas many other features so ask us to send you more information. 


When you compare the price and capabllities of the Buffalo SL with any similar devices, we believe you will 
agree with thousands of well-informed professionals that the SL Is the best value avallable anywhere! 


ONLY 
$500 


Plus $100/256KB 


Up To 4MB 
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Buffalo Products also makes PC memory 
expansion systems boards, other smaller 
buffers, automatic switches, and interface 
conversion devices. All of our products come 
with a 45 DAY MONEY BACK GUARANTEE. 
Callus TOLL FREEand talk to one of our friendly 
application technicians for solutions to your 
connectivity problems. 


BUFALD i 


The inexpensive peripheral sharing solution . 500 


(800) 345-2356 | ’ no 00 


Buffalo Products, 2805 19th Street SE, Salem, OR 97302 (503) 585-3414 . a 





CIRCLE 328 ON READER SERVICE CARD 


@ LOW-COST LANS 


helpful for training users and debugging 


programs. 

PC/NOS is Corvus’s original Omninet 
rewritten into a bona fide contender in the 
network OS game. It gives the network 
manager easy installation (PC LAN Labs’ 
experience notwithstanding), ample secu- 
rity levels, and flexible connections. It also 
gives the user simple messaging, low 
memory overhead, and solid perform- 
ance.—M. Keith Thompson 


TOPS/DOS 

We have always liked TOPS. Though this 
network operating system is superficially 
simple, it remains part of a family of prod- 
ucts with great flexibility. This flexibility 
has just been significantly improved by the 
release of TOPS/DOS, Version 2.1. The 
big news about Version 2.1 of TOPS is the 
addition of NetBIOS services and drivers 
for 3Com’s EtherLink I] and Ether- 
Link/MC network interface cards. 


The TOPS family of networking prod- 
ucts spans computer systems based on 
Unix, DOS, and Apple operating systems. 
TOPS has always been a great way to link 
these otherwise dissimilar computers over 
the Apple’s LocalTalk network card and 


FACT FILE 


TOPS/DOS, Version 2.1 

TOPS 

950 Marina Village Pkwy. 

Alameda, CA 94501 

(415) 769-9669 

List Price: TOPS/DOS, $189 per node, 
TOPS FlashTalk network interface card, 
$239. 

Requires: 256K RAM, DOS 3.1 or later. 

In Short: TOPS/DOS, part of a family of in- 
teroperable network operating systems for 
Unix, Apple, and MS-DOS computers, al- 
lows easy sharing of Apple LaserWniter print- 
ers and file exchange between computers 
with different architectures. Offers respect- 
able performance, effective resource shar- 
ing, and a flexible menu or command-line in- 
terface, but not among the least expensive 
systems reviewed. Copy protected (or more 
specifically, serialized: the software moni- 


tors serial numbers of workstation copies). 
| CIRCLE 405 ON READER SERVICE CARD | 








The TOPS/PC network adapter cards handle output for Apple’s LocalTalk network. 
We used the Farallon computing adaptation 


" 


of LocalTalk; the Farallon connectors 


extend LocalTalk through twisted-pair telephone wire. We also ran TOPS/DOS with — 
new drivers that were supplied for 3Com’s EtherLink II adapter cards. { 


ag a a a 


cabling system. One popular use of the 
network systems is to make it easy for PC- 
based applications to use an Apple Laser- 
Writer over LocalTalk. 

While the LocalTalk card and cabling 
scheme is simple to install and fast enough 
for many applications, it is slow relative to 
other networking schemes and isn’t widely 
used in the networking world. Since spe- 
cial versions of TOPS can run on Sun 
workstations and on other minicomputers 
running Unix, some network connection 
to these computers was needed. All of 
these problems disappear under TOPS/ 
DOS 2.1 because Ethemet is so widely ac- 
cepted and supported in the network mar- 
ketplace. 

The addition of NetBIOS services 
makes it much easier to add gateways, cer- 
tain electronic mail, database, and spread- 
sheet programs, as well as other utilities to 
the network. The greater speed of Ethemet 
makes it more practical to run these ser- 
vices on the network. 


NOT SOLOW-COST Under either Lo- 
calTalk or Ethernet, TOPS/DOS isn’t an 
extremely low-cost networking alterna- 


aah 


tive. The software costs $189 per node. 
The TOPS FlashTalk cards cost $239 
each, and there’s usually an additional 
charge per node for the adapters needed to 
connect the cards to twisted-pair wiring. 
Ethemet adapter cards retail for approxi- 
mately $395 each, so while TOPS/DOS 
isn’t necessarily a low-cost solution com- 
pared with the other systems reviewed 
here, it is a popular and flexible one that 
can expand with your needs. 

Any station on a TOPS network can 
function as a server and make its resources 
available to the rest of the network. In a 
TOPS LAN populated by Apple, SUN, 
and IBM-compatible computers, this 
means that any of the machines can act as a 
file server for the others. It doesn’t mean 
that these machines with different architec- 
tures can automatically use each other’s 
data files, but there are many utilities and 
common file formats between these ma- 
chines that make file sharing possible with 
careful planning. TOPS/DOS, for in- 
stance, includes a copy utility called 
TCOPY that lets you copy the contents of a 
DOS, Macintosh, or Unix directory across 
the network. 
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FAMILIAR INTERFACE The latest re- 
lease of TOPS keeps the TOPSMENU in- 
terface for end users. This menu lets you 
decide if a directory or subdirectory will be 
made available for sharing through the net- 


work, along with how any available drives 


and printers will be addressed through 
your station. 

Many network administrators will by- 
pass the menus and take advantage of the 
command-line interface, which accepts 
typed commands or those entered through 
batch files. One of the nicest commands in 
the TOPS repertoire is TOPS UNLOAD. 
This command removes the memory- 
resident modules of TOPS from RAM. 


TOPS UNLOAD 
removes the resident 
modules from RAM; since 
they take about 192K, it’s 
nice to reclaim this 
RAM when the network 


isn’t in use. 


Since these modules take about 192K of 
RAM, it is nice to be able to reclaim this 
sizable chunk of memory when the net- 
work isn’t in use. 

Another feature retained by the latest 
release of TOPS—albeit stubbornly—is its 
serial number scheme. Each copy of the 
software has a unique serial number, and 
each node must have a unique serial num- 
ber to communicate. Unfortunately, this 
setup has the potential of being a headache 
for any network administrator trying to 
keep serial numbers straight when people 
are exchanging floppy disks and network 
files. 

The TOPS/DOS security system uses a 
simple password scheme. Passwords can 
be assigned by the system administrator to 
resources like subdirectories to limit ac- 
cess. Similarly, the printer-sharing system 
is simple but effective. Printers on a PC 
can be shared only by other PCs, but Apple 
printers and some other categories of print- 


ers can be shared across the network. 

TOPS/DOS 2.1 is appealing in its sim- 
plicity and reliability. It lacks some of the 
administrative features found in other 
networking products and it doesn’t exactly 
qualify as inexpensive, but it is flexible 
and powerful and can be the perfect solu- 
tion for people with multivendor network- 
ing problems.—Frank J. Derfler, Jr. 


| ViaNet 

Westem Digital’s ViaNer is a fully distrib- 
uted peer-to-peer network operating sys- 
tem. Although ViaNer has been around 
since 1982, the product was acquired 2 
years ago by Western Digital. The soft- 
ware costs $99 per node and can address a 
variety of interface cards. A version of 
ViaNet for Unix is also available. 

For this low-cost LAN review we used 
ViaNer with Western Digital StarLink 
cards, which are rated at | megabit per sec- 
ond with real throughput of 0.8Mbps. 
ViaNet is a shared-resource environment 
with no dedicated server. Each computer 
can share any of its resources through the 


network. But ViaNer offers no ‘‘worksta- 
tion-only’’ configuration that uses less 
RAM. Any node acting as a print server 
will use an additional ]0K. 

ViaNet is marketed in different pack- 
ages through various channels, and the re- 
tail version sold through distribution is 
packaged iri one of two ways. Each pack- 
age comes with a ‘‘Super Disk’’ contain- 
ing drivers for the most popular networks, 
including Novell’s. The ViaNet starter kit 
includes three StarLink Plus cards, three 
copies of ViaNet, and the necessary plug- 
and-click cabling for $1,099. Each addi- 
tional node costs $99 for the software plus 
$334 for the StarLink Pius card. 

Another way to obtain ViaNer is 
through one of Western Digital’s OEMs. 
ViaNet’s modular design allows OEMs to 
customize it to work with their particular 
cards. This gives them the ability to offer 
specific, more-complete solutions. 


READY TO INSTALL Western Digi- 
tal’s StarLink cards come ready to install 
in most computers, with the selection of 
the IRQ line being the only potential 
change to the card. The installation pro- 


We ran ViaNet over Western Digital’s StarLAN adapter cards, one of a variety that 
the software can address. The Western Digital adapters can either hook together in 
daisy-chain fashion or connect individually to a StarLAN hub. 
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Finally, aPC network 


that's fast and friendly 


A lot of people choose the TOPS/DOS network for its friendly menu-driven interface. Some for 
its raw Ethernet* speed. And some buy TOPS for the best reason of all...it's both fast and friendly. 


TOPS Tech Specs. As with all TOPS local area networks, TOPS/DOS requires 

res one of fofowing scOMEMerunkil. | virtually no training. With just a few simple menu selections you can 

‘| quickly access other PCs, exchange files, and share a tps as 

if they were your own. To install one yourself, just plug in a network 

card, your TOPS software (only 2 disks), and some st basic network 

cabling. No central server is needed, but you can easily add one 

as your needs grow. 

TOPS/DOS makes fast, friendly connections to other systems, too. You'll find the TOPS name 

on a complete family of network solutions that allow you to expand your PC network to include 

Macintoshes™ Sune workstations, and even other networks. é 
Make some fast and friendly connections of your own. Call the 

TOPS Division of Sun Microsystems at 800-445-TOPS (from outside 

the U.S. and Canada, call 415-769-8700). Or write to us at TOPS, 

950 Marina Village Parkway, Alameda, CA 94501. 





When you need connections. 


S 
@ sun 


»pytight © 1988 Sun Microsystems, Inc. 
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If you think all 


ETHERNETS 
are created equal... 


think again... 





et and again... 





4 


—~ and again. 






G/Ethernet Micro Channel adapter 





hree high performance Ethernet adapters Gateway also offers NetWare, as well as a full line 

for NetWare that strictly comply with the of Ethernet accessories. You get the complete 

IEEE 802.3 networking standard. So you Ethernet LAN solution from a single source. 
get both the highest performing LAN* rs And best of all, when you choose Gateway’s 
and the Ethernet standard. 4 G/Ethernet, you get the product 
Gateway's G/Ethernet is available “i ; ™ © quality, reliability, and technical support 
today in 8-bit PC, 16-bit AT, and Micro ' > that have made us one of the leading net- 


Channel Architecture versions. Whether working companies, year in and year out. 
you have IBM PCs, XTs, ATs, any of the y 7 

PS/2s, or compatibles, you can connect ~~ Call today to get your FREE copy of the 
them together with G/Ethernet adapters in G/Ethernet performance benchmark report. 


as a ei ae to build the fastest Ethernet 1-800-367-6555 
possible. ‘ a 
G/Ethernet features special communications (714) 553-1555 in California 
and queueing software to maximize your data 

access. It also has four times the on-board memory Oateway 
compared to most other Ethernets. So heavy data SP Sorominations inc 
traffic, like spreadsheet or database applications 5 4 
between PCs on the LAN, won't slow you down. 2941 Alton Ave @ Irvine, CA 92714 


G/Ethernet 1s a trademark of Gateway Communicatiana, Inc All other trademarks are of ther 
respective manufacturers. Copynght © 1988, Gateway Cormmunncations, Inc All nghts reserved. 
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gram on the two-disk set is quick and easy. 
It creates the necessary subdirectories and 
modifies the CONFIG.SYS and AUTO- 
EXEC.BAT files. One thing that the pro- 
gram doesn’t do is ask you what devices 
you would like to share. The default is to 
share floppy disk drives—requiring the 
network manager to edit the AC- 
CESS.SYS file to avoid problems. 
We had a problem running ViaNet on 
our 20-MHz Compaq 386. Our bench- 
| mark-test software received an error mes- 
sage when trying to access a file immedi- 
ately after creating it. When given the 
opportunity to retry, ViaNer responded 
properly. One thing ViaNer could use, 
however, is a disk-caching utility. Its per- 
formance didn’t burn up the track, and a 
disk cache would help significantly. 


ACCESSING DEVICES Users familiar 
with DOS will quickly pick up on the syn- 
tax that ViaNet uses to access network de- 
vices, ViaNet assigns Z: to the network. 
Each node attached to the network is a sub- 
directory on the Z: drive, and each re- 
source shared is a subdirectory in the node 
directory. 

Western Digital realized that under this 
architecture pathnames could get extreme- 
ly long and that some pre-DOS 2.0 appli- 


cations don’t recognize paths. As a result, 


the company came up with a handy fix 
called MACASGN. The MACASGN 
command substitutes drive letters for path- 





t 
PC FACT FILE 
ViaNet, Version 3.06.18 
Westem Digital Corp. 
2445 McCabe Way 
Irvine, CA 92714 
(714) 863-0102 
List Price: Three-node system, $1,099. $99 
per additional node; additional $334 for Star- 
Link Plus card. 
Requires: 256K RAM, DOS 2. | or later. 
In Short: A fully distributed system that can 
address a vanety of interface cards, ViaNet 
also offers an optional link to Unix systems. 
Lackluster performance on benchmark tests 
exhibits a need for disk caching, but Western 
|— Digitale repwation bur ectnical ex tion. 


and support makes this a solid choice for 
most installations. Copy protected. 
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e LANtastic 





Our clear choice for a favorite low- 
cost (but highly effective) LAN is 
LANlastic from Artisoft. The sec- 
ond-least-expensive system ata total 

| of $200 per node, this productisa | 
steal. While the greatest speed is 
found in the most expensive sys- 
tems, everything in this product 
goes together quickly—without the 
glitches, tender care, and tedious 
torment that characterize the instal- 
lation of many other networks. The 
code ts fast, the implementation of 

NetBIOS is excellent, the services 
are great, and it uses only a tiny 
amount of RAM. As a final testimo- 
nial, the LANtastic software, in- 
stalled over NetBIOS on Western 
Digital Ethernet cards, has been in- 
stalled in several machines in the 
PC LAN Labs. 





names, The INVENTORY \FILES direc- 
tory on drive C: of the accounting comput- 
er, for example, can be alternatively 
referred to as drive N:. 

As for security, ViaNert’s features are 
simple yet effective. You can assign users 
to groups to quickly establish levels of ac- 
cess, and you can also change the attri- 
butes of files to prevent losing data. 

ViaSpool is the print spooler included 
with ViaNer. This spooler allows the user 
to send print jobs to the print server but 
doesn’t display the print queue. The net- 
work manager has the ability to see the 
print queue and to change the priority of 
the print jobs. TALK is ViaNer’s ‘‘rude”’ 
messaging program. It puts an incoming 
message in the middle of your screen even 
if you are in the middle of a program. 
TALK does not have any store-and-for- 
ward capabilities. 

ViaNet is a proven network OS capable 
of meeting most users’ needs. The pro- 
gram isn’t a top performer, but it is never- 
theless reliable and inexpensive. 

—M. Keith Thompson 


PC MAGAZINE 
131 





"WE'VE GROWN 

DEPENDENT ON 

PRIMETIME, TO 
MANAGE OUR 


-Info World 


Effective time management. 
Your success depends on it. 
So when InfoWorld, the 
leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time fora 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine. “Quite an 
attractive package. Buy it." 

PRIMETIME is — 
a personal project 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, Musas 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 


Call for a FREE Demo Disk, 
or see your local software 
dealer today. 


1-800-777-8860 


Santa Ana, CA 92799 714/ 556-6816 
Suggested retail price $99.95 
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ND off 
PC BRAND PC BRAND offers 
Chosen*1 For aaees 


Your best place to shop 

‘@eeireeatse for top quality IBM com- 
patible systems, custom 
configured to your exact 


e 
ales pialel specifications, and thou- 


sands of quality name 
Support brand peripherals & 

© accessories. 
Choose from over 10,000 


"pC iS > wy 2 pers 
PC BRAND is the LL Bean of the personal een sick allot 


computer mail order. 


PC BRAND wants no unhappy customers, unbeatable prices! 

and it's service and support policies help to 

insure that.” Free Freight, 
-Personal Computing's 10 Best Mail Toll-Free Support, 


Order Companies , Feb, 1989 5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver 
the tangibles. 


Free freight ¢ Fast delivery 
¢No credit card surcharges 
¢ A 30-day Money-Back 
Guarantee on every system 
we sell ¢ Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved ¢ And 
our exclusive 5-Year War- 
ranty (call for details) on 
all PC Brand products. 


Call PC Brand today. 


For the best selection... 
i =a _—_ : : the best products...at the 
/ iK¢@ D i) = = best price, you can't do 
better than PC Brand. Call 
~ "> PC Brand today! 
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PC BRAND ND 286/20 $1300 


PCBRAND 286/12 $949 


Ideal Novell Server! 
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12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 eLandmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 








20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 eLandmark~ Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 


© 80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

¢ 512K RAM expandable to 4MB on the 5ystem board using 
256K and/or 1MB 100ns RAM chips 

© 1.2MB 5.25" or 1.44MB 3.5“ Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

Enhanced 101-key AT Style Keyboard 

¢ High Capacity 5ystem Power supply 

© Real Time Clock/Calendar with 5 Year Battery 

80287 Co-Processor Support 

¢ Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

¢ Built-in 5ystem Board LIM EMS hardware drivers 

¢ User configurable 1/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
* 8 Slot motherboard design (6 16Bit & 2 8Bit) 
¢ 5mall foot print case with 5 Disk Drive bays 
Options: 

¢ Full size 5 drive case * Factory Installed RAM Upgrades 

* Custom configurations w /Name Brand peripherals of your choice 

» Compaq® Style LCD Portable © Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 


40MB-28MS 
GES os 11 MFM Bite 





© 80286 Processor Operating at 20MHz with Zero Walt States in 
interleave mode delivering 26MHz Effective Throughput 

¢ 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

 1.2MB 5,25" or 1.44MB 3.5" Diskette Drive 

¢ 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

® Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

* Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

® Industry Standard BIOS with full M5/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in 5ystem Board LIM 4.0 EMS hardware drivers 

¢ User configurable I/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

¢ 8 5lot motherboard design ( 6 16Bit & 2 8Bit) 

¢ Medium foot print case with 5 Disk Drive bays 


Options: 


© 386SX Upgrade * Tower Case * 4MB Interleaving Ram Card 
* Custom configurations w/ Name Brand peripherals of your choice 
* Compag® Style LCD Portable ¢ Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


286/20 With 512K, Hard Disk Drive, Monitor & Video Card 


ea [| 
11MFM | 1:1MFM_ [ 1:1MFM | 21:1 RLU | 1:1 ESDI | 1:1 ESDI 
| Mono | $1790 _|s1a99_| s2o30_[s2296 | ss000_| s3023_| 


EGA 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 
FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...1In Mlinois, Call 312-226-5200) FAX#312-226-6841 ec al 


PCBrand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. Por Order Status and Customer Service Inquiries Call: 1-800-662-5ERV 
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ike] BRAND” 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 








-PCV20 AD-II 
15 MHz Throughput in an XT. Complete w/ 
Monographics Card & Monitor. Norton SI 4.0 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 


Standard System Features: 
* 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
* 512K RAM standard. Expadable to 640KB 
* One 360K Floppy Drive * 84-key AT Style Keyboard 
® 8 Slots. Serial, Paraliel, Game Ports, and Clock Standard 
* All Ports and FDC Built into Motherboard 
for Increased Reliability 
* Hercules Compatible Graphics Card 
@ 12” Monochrome Monitor 
* Accomodates up to 4 HH Mass Storage devices 
* AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
© Set-up é& Operating instructions. 








Standard Pre-Built Configurations: 
PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 





$669 








PC BRAND 386/20 $1995 





20 MHz Clock, Zero Wait Operation 
Norton SI 24 « Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

¢ 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB 100ns RAM chips 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

© Enhanced 101-key AT Style Keyboard 

* High Capacity 200 Watt System Power Supply 

¢ Real Time Clock/Calendar with 5 Year Battery 

80287 or 80387 Co-Processor Support 

¢ Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

e User configurable 1/O timing permitting compatible operstion 

with older peripherals or faster 1/O for newer devices 
¢ 8Slot motherboard design (6 16Bit & 2 8Bit é& 2 32Bit) 
© Medium foot print case with 5 Disk Drive bays 
Options: 

© 32/64KB Cache Processor * Weitek Coprocessor * Tower Case 

* Custom configurations w/Name Brand peripherals of your choice 

¢ Compagq® Style LCD Portable * 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 
SES 40MB-28MS 150-16MS | 320-16MS 
1:1 MFM ear 1 MEM aa 1ESDI roe 1ESDt 









TOWER STYLE CASE $220 
. Add $220 to any Desktop Configuration 


Modeled in IBM's PS/2-80 

Style, this unit offers: 

* 285 Watt Power Supply 

Two 3.5" Front Accessible Drive Bays 

Two 5.25” Front Accessible Drive Bays 

One 5.25" FULL SIZE internal Drive Bay 

TURBO MHz Digital Speed Display 

Easy Access Snap-off Side Panel for quick 
“no-screwdriver” access to Internals 

“Tower” is a Registered Trademark for NCR Corporation 
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_PCBRAND 386/25 $2450 





be @ Brand ofersl the yea low 


cost alternative around" 
-PC Magazine's Editors Choice Feb.14, 1989 


"Faster Than a Speeding Bullet!" 


-Computer Shopper Cover Story Nou, 1988 


25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 « Landmark Speed 35MHz 


1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
© Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 35MHz Effective Throughput 
* 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB RAM chips 
© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
1:1 Interleaving Dual Hard Drive/Floppy Drive controller 
* Enhanced 101-key AT Style Keyboard 
© High Capacity 200 Watt System Power Supply 
Real Time Clock/Calendar with 5 Year Battery 
© 80287 or 80387 Co-Processor Support 
© Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 
© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 
© 8 Slot motherboard design (6 16Bit é 2 SBit & 2 32Bit) 
* Medium foot print case with 5 Disk Drive bays 
tions: 
© 32/64KB Cache Processor * Weitek Coprocessor « Tower Case 
* Custom configurations w /Name Brand peripherals of your choice 
© Compaq® Style LCD Portable ¢ 8MB 32Bit RAM Card 
Standard Pre-Built Configurations: 






386/25 With Hard Disk Drive, Monitor & Video Card 
Sea see [a 
11MFM 1.1 MFM 1:1 MFM TIRLL ESD eae 
[sso | ssieo [sous _|st200_[ss073_| 
Pe eee fee [eae la 
“[_wca_[sasus_[somie [sees [ssann _[seooo_[ssese | 










Your PC Brand Advantages: 





30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
+5-Year Limited Warranty 


*Asa PC Brand customer, you'll enjoy the best warranty coverage in the industry. 





coverage contracts available for a fee Floppy, hard disks and tape drives are covered 
for one year only Manufacturer's warranty spplies to all non-PC Brand products. 
Complete warranty information. Seer 





LCD PORTABLES trom $1770 










286 & 386 Systems 
*512K,1.2MB Drive, 
Combo Controller, 


Backlit Display . 
come w/1024K. fag ; tS 
Select the power é& features of our 286 & 386 desktops in a self- 


contained, light (20 Ibs.) high impact plastic housing similar to 
the COMPAQ® Portable IIL. 


All feature: 
© 640 x 400 Backlit Supertwist LCD by TOSHIBA 
* Monographic & Color operating modes, EGA Optional 
* External Monitor Support. External Keyboard Port. 
¢ 5 expansion slots (3 long, 3 short) ¢ 86-key keyboard. 
* Accomodates two 5.25" or 3.5" Floppy /Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 
* Serial, Parallel, Game Port, Clock/Calendar Standard 


Standard Pre-Built Configuration: 


loa CP] 286/12 | 286/20 | 386/20 | 38605 
| siz | _soom | sxsso__ | s2000_— 





SAVE ON NAME BRAND PERIPHERALS... .SEE-OUR AD.QN FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


PC Brand, Inc, 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover,Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-5ERV 
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Shop PC Brand Today. 





TOSHIBA 

1000; 512K, 80C88, 2 FDD .....cs..ccsesesssseee 
1600 BACKLIT, 80286-12, IMG, 20MB,HDD,FDD .3495 
1200HB; BACKLIT,1MB, 20MB HB .............2395 
3100E 1MB, 80286-12, 20MB, HDD, FDD ...2995 
3200; 1MB, 80286, EGA, 40MB, HDD, FDD..3525 
5200/40 2MB, 80386, VGA 40MB, HDD, FDD. .....6100 


$769 


NEC 








MULTISPEED HD ........ woe 2275 
ULTRALITE W/1MB eee Call 
MITSUBISHI 


MP286L-220; 80286, 20MB HDD, FDD ....$2439 
Call on New NEC & TOSHIBA Models 


MONITORS* ry! 


NEC 

Multisyne 2A 14” (800x600) EGA/VGA $509 
Multisync GS 14" Mono ... + 249 
Multisyne 3D 14" (1024x768) EGA/VGA 659 
Multisync Plus 15" (960x720)... 
Multisyne XL 19" (1024x768) .. 
MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 
12" Amber TTL Monochrome 
14" VGA Paper White Flat Screen 
13" RGB (640x200) Color . 
13" EGA (640x400) Color. 
14" VGA (800x600) Color .... 
PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ...... 
Ultra 16 16" Multifreg. EGA/VGA.......... 
Ultrasync 12" Multifreq. EGA/VGA......520 
SEIKO 

M1430 14” (1024x768) Multifreq ........ 
CM1420 (noninterlaced) Multifreg ....... 
MITSUBISHI 

XC-1410 14" EGA (640x350)... 
1381 Diamond Scan ......... 
3905 19" CAD Monitor 
6905 19" CAD Monitor .... 

SONY 

CPD1302 13° Multiscan (1024 x 768) ......645 
CPD1320 13” (640 x 480) VGA .......0escc000 Call 
ZENITH 

1490 Flatscreen Enhanced .......sssesssssee: $600 


















PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/ Bitcom 
1200 Baud External ...... 
2400 Baud Internal w/Bitcom 
2400 Baud External .........0ssss0 
HAYES 

1200 External ...... 
2400 External..... 
AT.L 

2400ETC Internal Modem w/MNFPS ..... 
US ROBOTICS 

Courier HST/9600 ... es 2 $599 
Courier V.32 9600 Baud ‘Ext. w/MNPS 889 


















PC BRAND 
Mono Graphics w/Printer Port .. 
Color Graphics w/Printer Port 
EGA (640x480) Autoswitch . 









PARADISE 
Autoswitch 480 EGA 
VGAS cresecssseneneneeseeseaee 
VGA+ 16 16 Bit Version NEW 
VGA Professional .... ea 
VIDEO SEVEN 
VEGA DELUXE. 
VEGA VGA ....... 
FASTWRITE VGA.. 
VRAM VGA... 
NEC 
1024-256 ...... 
MVA 1024... 
ATi 

EGA Wonder . 
VGA Wonder . 
VIP VGA .vesssees 
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FLOPPY DISK DRIVES: 
360K 5.25" HH Black...... 
720K 3.5" HH w/5.25" Mounting 
1.2MB 5.25" HH Grey ... 

1.44MB 3.5°HH Grey w/5.25" Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25” 360K/PS/2 Ext.Floppy ...... 





$199 





MINISCRIBE 3180! 


“aaa $1295 
16MS ESD! 
Largest Capacity, Highest Performing 
Half Height Drive on the Market! 
HARD DISK DRIVES: 


SEAGATE 
20MB 65MS $T225 w/XT Controller ... 





$259 
299 
sean 245, 



















40MB 28MS ST251-1 ... 
80MB 28MS ST4096 Full Height....... 
MINISCRIBE 
40MB 61/40MS M3650 . 
40MB 25MS M3053........ 
63MB 61/40MS M3675 RLL.. 349 
71MB 22MS M3085 .... 659 
71MB 28MS M6085 Full Height .. 2 585 
150MB 16MS M3180E ESDI 1/2 Het! 11295 
320MB 16MS M9380 ESD! FullHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 
PRIAM 
45MB 28MS ID45H Half Height . 
62MB 28MS ID62AT Full Height 
130MB 20MS ID130AT Full Height ...... 
132MB 20MS ID130PS INT. for PS/2 ...1450 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL Full Height 1495 
330MB 20MS !D330PS INT. for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNTRL .2250 
Priam External and PS/2 Drives also Available 
IOMEGA 
B1201 Single 5.25" 20MB Int. 
B220 Dual 5.25" 20MB Ext. ... 


If the drive you require is not listed here please 
contact our sales department for a quote! 


30MB 65MS ST238 w/XT 285 
30MB 35MS ST138 ... 20 330 
30MB 35MS ST138 w/ XT Controller . e380 
40MB 40MS ST251 350 

429 


455 

















60MB Archive QIC Internal or Ext. ..... 
60MB Maynard Maynstream Portable ...889 
60MB Maynard Maynstream for PS/2 ..989 


$590 







68MB Irwin External .. 549 
80MB Irwin Internal .. 509 
150MB Archive Internal 925 


150MB Maynard Maynstream Port. ..... 
2.2GB Maynard 2200HS 8mm Drive ....4350 


save Time. Save Money. 





The Complet PC Handscanmer ........:00 165 
Dest 1020/2020 Scanners... ee 
Diamond Flower HS3000 Hand ‘Sean 1.249 
300/400DPI 6 Grey Levels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint /Windows File Format ee 
Hewlett Packard Scanjet . a 






Microtek MSF300G ... 
Microtek MSF300C ... 
Microtek MSF300Q w/64 Grey Levels 1850 
Princeton LS300 Scanner & Adapter .....750 
Summasketch 12x12... 378 
Summasketch 12x18... ws. 635 








NEC 

P2200 170/55 ....345 P960XL 400/140.1030 
P5200 265/90 ....530 P5300 Wide .......... 650 
LC890 Postscript Laser Printer .........0.... 
PANASONIC (New Models Listed) 


1180 192/38 .....$189 1191 240/48 

1124 192/63.......329 1592 220/38 . 

1595 290/51 .......449 1524 240/80 .........545 
OKIDATA 


ML390 270/90 ..465 ML391 270/90 .....645 
ML320 300/62 ..339 ML393 450/120 ..Call 








HEWLETT PACKARD 

Deskjet .ss.cscosssn 690 Laserjet II ..........1720 
Font Cartridges Call MemoryUpgrades ...Call 
Laserjet IID Duplex Laser Printer .......2995 
TOSHIBA 

321SL 216/72 ....469 341SL Wide Carr .599 
351SX 360/120..937 Express 311... 
CITIZEN 

120D 120/25 .....149 180D 180/29 ........170 
MSP40 240/40..295 MSP45 Wide........ 
MSPS50 250/50 ..345 T224 200/132 .......605 
DICONIX 

150P 150/50 ......305 300WP 310/73 .....479 


PANASONIC KX-P1124 














PC BRAND- YOUR 
#1 LAN SOURCE ! 





NOVELL 
4 User ELS 286 Level 1 
8 User ELS Level IL........ 
Advanced Netware 286 V2.15 
SFT Netware 286 V2.15 ... 
Disc Coprocessor Board .. 
NE2000 Ethernet File Server Board 
NE1000 Ethernet Card .. 
RXNET.... 


TIARA Lowest Priced Lancards 


GATEWAY (PC Magizines Editors Choice) 
G/Ethernet AT. - $419 
G/NET oreecccccssseee ; 


WESTERN DIGITAL 
Ethercard+A for PS/2 
Starcard+- ... 
Ethercard+ 
STANDARD MICRO 

ARCNET Passive Hub .... 
ARCNET Active Hub ... 
PC120 ARCNET BOARD Now EGA compat 3 
PC260 TWISTED PAIR ARCNET CARD.......130 
PC500-WS 16 Bit Work Station Board ...389 
PC500-FS 16 Bit File Server Board ..........479 


VO CARDS 


AST Rampage 286 w/512K 
INTEL Aboveboard Plus w/512K 
INTEL Inboard 386 for PC w/IMB 
INTEL Inboard 386 AT 
DIGIBOARD Smart 8 Port Serial Card ......Call 
PC BRAND 

1/O+II For AT’s Ser/Par/Game .... 
1/O+II For XT's Ser/Par/Game/Cl 
2MB EEMS for XT’s w/OK LIMS 4.0 .. 
2MB EEMS for AT’s w/OK LIMS 4.0 ........ 
3MB Multifunction+Memory for ATs .:110 

Serial/Par/Game/Software w/OK 






























xe] BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not listed 













M1200 cesssssssnrseeese 679 M1600 sesosesenes O79 
TOSHIBA 

TSH3300 ..........1395 TSH30100 
COMPLETE PC 


4800B FAX wre «249 9600B FAX... 399 


SERIAL MOUSE 


CALCOMP 
1023 .. see 
1043 .. 
HOUSTON INSTRUMENTS 
DMP41, DMP42, DMP3S2 ... 
DMPS52MP, DMP61, DMP62 
ROLAND 

DXY885, DXY990, DPX2000 .... 
DPX3300, GRX300, GRX400 .... 


“Oversized Monitors, Laser Printers, ‘ities 
and Plotters are excluded from free freight. 











To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


Sa = 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. ee ee VISA, MasterCard, 
Discover,Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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EVERY HAYES MODEM MUST SURVIVE 
8 HOURS OF TORTURE ON THE RACK. 


The Rack. It's 8 straight hours of burn-in 
testing. Yet only one of many trials every Hayes 
modem must go through before it's packed and 
shipped. 

In all, there are over 20 tests and inspec- 
tions for quality and reliability. Thus allowing us to 
offer the most comprehensive performance war- 
ranty in the business. 

Today, while all too many manufacturers 
are content to perform only the most perfunctory 


tests on their products and then only on a random 


For your nearest Hayes di 
© 1989 Hayes Mikrocomputer Pr inc 


basis, we believe in testing all of our modems. 

With no exceptions. 

At Hayes we've been making dial-up 
data communications as common and as reliable as 
ordinary phone calls for over a decade. Whether 
PC-to-PC, PC-to- 
Host or PC-to-LAN, 
Hayes has set the 
standards. 

And we intend to let nothing lower those 


MARTMODEM 2400 


Hayes’ 


standards. Especially one of our own modems. 


call 800-635-1225. Hayes Microcomputer Products. Inc.. PO. Box 105203. Atlanta. GA 30348 Haye S; 
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& SPREADSHEET ANALYSIS & DOUGLAS COBB AND STEVEN COBB 


Microsoft Excel 


TITLES. XLS 


{ Marchi Apnii 


i 


SHORTCUTS 
TO THE 
POWER OF 


| Bercece ry taly 
CO alenks Cals Levers 





For Help on cieiog setings, press Fi 


@ Microsoft Excel is the most powerful spread- 

4 sheet on the market today. As PC Magazine wrote 
Like a work of modern ar, ; in its first review of Excel (‘‘A New Face for 
Microsoft Excel is easy to admire but Spreadsheets," December 22, 1987), the program 
slightly harder to understand. is simply stuffed with features. Unfortunately, be- 
These 25 tips will help you cut through cause of the depth and complexity of the program, it 
the c onfusi: ‘on and master can take months to master Excel’s advanced fea- 


A segue tures and even longer to discover all of its hidden 
some of Excel’ s trickier commands. wale ‘ 


In the course of our work with Excel, we’ve 
learned how to use it more efficiently. Based on our 
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@ EXCEL SHORTCUTS 


experience, we’ve compiled a list of tips. 
These include techniques that save time 
and make Excel easier to use, as well as 
pointers to help avoid its pitfalls. Some of 
these tips are included in the Excel refer- 
ence manual, but few people take the time 
to read that massive volume in its entirety. 

Here are 25 of the most interesting tips 
we’ve picked up along the way. You’re 
sure to find them useful because while 
leaming to use Excel on a basic level is 
fairly easy, learning to take advantage of | 
its power is much more difficult. | 





Tip #1: When you want to save a 
document in an alternative 
directory, use the Open... 
command to change the default 
directory before you issue the Save 
AS... command. 


Excel does not allow you to change the de- 
fault directory (called the current directory 
in the Excel manual) when you are saving a 
document. If you want to save an Excel file 
in a directory other than the program’s de- 
fault directory, you must preface the name 
of the file that you type into the Save work- 
Sheet as: text box with the path to that alter- 
native directory. Although this saves the 
file into the directory you specified, it does 
not automatically make that directory the 
default directory. 

However, you can change the default 
directory before saving a document. That 
way, you won’t have to type in an alterna- 
tive path into the Save worksheet as: text 
box because Excel will look to that directo- 
ry when you next issue the Save As... or 


To “change the default directory, pull 
down the File menu and select the Open... 
command. When you do this, Excel will 
reveal a dialog box like the one shown in 
Figure |. Within this dialog box, the name 
of the default directory appears to the right 
of the Directory is prompt. 

To change the default directory, dou- 
ble-click the name of that directory in the 
Directories. list box. If the name of the di- 
rectory that you want to make the default is 
not listed, click the one that will lead Excel 
to it. When the next list of directory names 
is revealed, double-click either the name 
of the directory that you want (if it appears) 


Rirectery is C1NEXCELNTIDS 
BMreeteries 


as 
EWRRT. KLG If] Caesd onty 
: = we 





Figure 1: You can use this dialog box to change 
Excel’ s default directory. 


or the name of the directory that will lead 
Excel to the directory that you want to 
make the default (if its name doesn't ap- 
pear). 

Once the name of the directory that you 
want to make the default directory is listed 
to the right of the Directory is prompt, 
choose the Cancel button. This cancels the 
Qpen... command without opening a file 
and at the same time makes the directory 
whose name appears to the right of the Di- 
rectory is prompt the default directory. If 
you subsequently issue the Save As... 
command, Excel will save the current doc- 
ument into this directory unless you speci- 
fy otherwise. 








Tip #2: Use the Paste Function... 
command to enter unfamiliar 
functions into an Excel worksheet. 


Even if you’ve worked with Excel for a 
while, you may not be familiar with the 
syntax of all its many functions. The Paste 
Function... command on Excel’s Formula 
menu is an easy way of entering a function 
whose syntax you do not know. 

When you issue the Paste... command, 








Figure 2: This dialog box lists all of Excel’s 
built-in functions. 


















Excel will display the dialog box shown in 
Figure 2. This dialog box lists all of Ex- 
cel's built-in functions. To enter one of 
these functions, simply choose it from the 
list and then choose OK. 

If the Paste Arguments check box is 
tumed off, Excel will type the function you 
selected onto the formula bar in the form 
=FUNCTION(), where FUNCTION is 
the name of the function you selected. For 
example, if you selected the PMT() func- 
tion, Excel will type =PMT() onto the for- 
mula bar. After Excel types the function, it 
will position the insertion point between 
the two parentheses, ready for you to type 
in the arguments. 

If the Paste Arguments check box is 
tumed on, Excel will type placeholders for 
the arguments of the function that you 
choose between the parentheses at the end 
of that function and will select the place- 
holder for the first argument. For example, 
if you selected the PMT() function while 
the Paste Arguments option was on, Excel 
would type 





















=PMT(rate,nper,pv,fv,type) 






onto the formula bar, and select the word 
rate. At this point, you would simply re- 
place the placeholders with the appropriate 
numbers, strings, formulas, or functions, 
then lock the function into the worksheet. 















Tip #3: Use the Ctrl-Enter 
combination to enter a formula into 
more than one cell at a time. 







When you want to enter copies of a formu- 
la or function into several adjacent cells, 
you probably enter the function into one 
cell, then use either the Copy..., Fill 
Right..., or Fill Down... commands to 
copy it into the other cells. 

However, you can enter a formula or 
function into one cell and copy it into adja- 
cent cells in one step. To do this, select the 
range of cells into which you want to enter 
copies of the formula or function. Then 
type the appropriate formula or function 
into the active cell. Finally, press Crl- 
Enter. When you do this, Excel will lock 
the formula that you typed into the active 
cell and enter copies of that formula into 
the other selected cells. Forexample, if B7 
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is the active cell, you would select cells 
B7:D7, type =SUM(B3:B5), then press 
Ctrl-Enter to enter the functions 
=SUM(B3:B5), =SUM(C3:C5), and 
=SUM(D3:D5) into cells B7, C7, and 
D7, respectively. 





Tip #4: To repiace a formula or 
function with its result, recalculate it 
after bringing it to the formula bar. 


If you want to replace a formula or func- 
tion with its result while you are in editing 
mode, there is an easier way than going 
through the time-consuming process of us- 
ing the Copy... and Paste Special... com- 
mands. All you have to do is bring the for- 
mula or function you want to have re- 
placed to the formula bar, press the Calc 
key (F9), then press Enter. When you 
press Calc, Excel will replace the formula 
or function on the formula bar with the cur- 
rent result of that formula or function. 
When you subsequently press Enter, Excel 
will lock that result into the worksheet, re- 
placing the formula or function. 





Tip #5: Use the Ctri-<semicolon> 
and Ctri-<colon> keys to enter the 
current date and time into a 
worksheet. 


To enter the current date into a cell, simply 
select that cell and simultaneously press 
the Ctrl-<semicolon> keys. When you do 
this, Excel will type the current date onto 
the formula bar in m/d/yy form. When you 
press Enter, Excel will lock the serial date 
value of the current date (the number of 
days that have elapsed since December 31, 
1899) into the active cell and assign that 
cell the m/d/yy format. 

To enter the current time into a cell, 
simply select that cell and simultaneously 
press Ctrl-<colon>. When you do this, 
Excel will type the current time onto the 
formula bar in h:mm AM/PM form. When 
you press Enter, Excel will lock the serial 
value of the current time (a decimal value 
representing the time as a fraction of the 
24-hour day) into the active cell, and as- 
sign that cell the h:mm AM/PM format. 
Remember another important Ctrl-key 
combination as well: Ctrl-<quotation 











mark>, which copies into an empty cell 
the contents of the cell above it. 





Tip #6: To copy a formula without 
altering its relative references, 
either convert it into a labei or copy 
it from the formula bar. 


When you use the Copy... and Paste... 
commands to make a copy of a formula 
that contains relative references, Excel ad- 
justs the references to match the location of 
the copy. For example, if you copy the 
formula =A1+A2 from cell A4 into cell 
C5, Excel will place the formula 
=C2+C3—not =A1l +A2—into cell CS. 
If for some reason you want to make an 
exact copy of the formula leaving the ini- 
tial references intact, there are two easy 
set er ke ee 7 


Ame Setter oh 9 


ete) nyt 





s Toenter the current 
date into a cell, simply 
select that cell and 
simultaneously press the 
Ctrl-<semicolon> keys. 


ways that you can do it. 

First, you can convert the formula into a 
label. To do this, bring the formula that 
you want to copy to the formula bar. Then 
delete the equal sign (=) from the begin- 
ning of it by pressing Home and then Del. 
Next, press Enter or click the Enter box. 
When you do this, Excel will replace the 
formula with the label form of that formu- 
la. For example, if cell A4 contained the 
formula = Al +A2 originally, it will con- 
tain the label Al +A2 at this point. 

Once you’ve converted the formula 
into a label, you can copy it anywhere 
without having Excel change any refer- 
ences within it. Once you’ve made the 
copy, you should convert both the original 
label and the copy of it back into formulas. 
To do this, bring each one to the formula 
bar individually, press Home, type an 
equal sign (=), and press Enter. 
Although this method is easier than 














making each reference absolute, there’s an 
even easier way to make an exact copy of a 
formula: copy it from the formula bar. To 
do this, bring the formula to the formula 
bar, select it, and issue the Copy... com- 
mand. When you copy a formula from the 
formula bar, Excel does not alter any of the 
references within it—even those that are 
relative. 





Tip #7: You can debug a formula 
by calculating portions of it on the 
formula bar. 


If Excel retums an error value such as 
#VALUE!, #REF!, or #NUM! when 
you press Enter to lock a complex formula 
into a worksheet, you can pinpoint the 
problem-causing portion of the formula by 
recalculating selected portions of the for- 
mula while it is on the formula bar. To do 
this, simply select the portion of the for- 
mula that you want to calculate and press 
the Calc key. When you do this, Excel will 
recalculate the selected portion of the for- 
mula and replace that portion with its re- 
sult. Once you locate the portion of the for- 
mula that is causing the problem, you 
should press Esc or click the Cancel box to 
end the edit, bring the original formula 
back to the formula bar, make the correc- 
tion, and then press Enter or click on the 
Enter box. 





Tip #8: You can select an item 
within a list box by typing its first 
jetter. 


Rather than using the scroll bar or box to 
bring into view the portion of a list that 
contains an item you want, you can simply 
type its first character. Since the items in 
any list box are always arranged in alpha- 
betical order, this will take you to the sec- 
tion of the list containing items beginning 
with that character. At this point, you can 
find the item you want (if there is more 
than one item beginning with the character 
you’ve chosen in the list) by using the 
scroll bar or box, or by continuing to press 
the character key. Each time you press the 
key, you will select the next item in the list 
beginning with that character. If you press 
the key when the final item that begins 
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with that character is selected, Excel will 
go back to the first item in the list that be- 
gins with that character. 





Tip #9: Use the Shift-Tab 
combination to move backwards 
through a dialog box. 


As you probably know, the Tab key serves 
as a convenient way to move around with- 
in a dialog box. When you press this key, 
Excel activates the next object (list box, 
text box, check box, option box, or button) 
within the dialog box. For example, press- 
ing the Tab key from within a dialog box 
where the Header text box is active would 


Figure 3: The Shift-Tab combination moves 
you backward within a dialog box. 


activate the Footer text box; pressing Tab 
again would activate the Left text box; and 
so forth, in sequence. 

You can use the Shift-Tab combination 
to move in the opposite direction within a 
dialog box. When you press Shift-Tab, 
Excel activates the previous object in that 
box. For example, pressing Shift-Tab 
while the Left text box within the dialog 
box shown in Figure 3 is active will acti- 
vate the Footer text box; pressing Shift- 


box; and so forth. 





Tip #10: Use the custom format ;;; 
to hide entries in a worksheet. 


Unlike many other spreadsheet programs, 
Excel does not feature a built-in **hidden’’ 
format—one that suppresses the display of 
the entries in the cells you specify. Howev- 
er, you can create a custom format that 








Tab again will activate the Header text | 
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does. To hide the entry in a cell, select it, 
pull down the Format menu, select the 
Number... command, and type ;;; into the 
Format text box. As soon as you choose 
OK, the Excel program will add ;;; to its 
list of formats, close the Format Number 
dialog box, and assign that format to the 
selected cell. 

The semicolon (;) is the character that 
divides one part of a custom format from 
the next and determines how (or whether) 
different kinds of data are displayed. The 
part to the left of the first semicolon con- 
trols the display of positive values; the part 
between the first and second semicolons 
controls the display of negative values; the 
part between the second and third semico- 
lons controls the display of the value 0; and 
the part to the right of the third semicolon 
controls the display of text. Since nothing 
appears between the semicolons in the ;;; 
format, Excel will not display anything in 
the cells to which the format was assigned, 
no matter what they contain. 

Although the ;;; format prevents entries 
from being displayed in the worksheet, it 
does not prevent the contents of those cells 
from being displayed on the formula bar 
when that particular cell is active. In order 
to prevent this from happening, you must 
select that cell, pull down the Format 
menu, select the Cell Protection... com- 
mand, turn on the Hidden attribute, choose 
OK, pull down the Options menu, select 
the Protect Document... command, 


| and choose OK again. 








Tip #11: You can use your mouse to 
alter the width of more than one 
column at a time or the height of 
more than one row at a time. 


Many Excel users think that they can adjust 
the width or height of only one column or 
row at a time with their mouse. However, 
besides using the Column Width... or Row 
Height... commands, you can also adjust 
the size of multiple columns or rows with 
your mouse. 

To adjust the width of two or more col- 
umns at once with your mouse, select each 
of the columns in its entirety. To do this, 
simply drag across the letters that identify 
those columns. Then place your mouse 
pointer in the row of column letters at the 













































top of the worksheet (on the vertical line at 
the right edge of any one of the columns 
you selected) so that the pointer tums into a 
double-arrow shape. Drag to the left or 
right until the column is as wide or as nar- 
row as you want, and then release the but- 
ton on your mouse. Actually, this is the 
same process that you use to adjust the 
width of a single column. As you drag the 
mouse, only the width of the column 
whose right border you are dragging will 
change. As soon as you release the mouse 
button, however, Excel will set the width 
of all of the selected columns to the width 
of the one you were adjusting. You can use 
a similar technique to adjust the height of 
more than one row at a time with your 
mouse. 

Although you will usually use these 
techniques to adjust the widths or heights 
of adjacent columns or rows, you can use 
them to adjust the widths or heights of non- 
adjacent columns. To accomplish this, all 
you have to do is select the nonadjacent 
columns or rows by holding down the Ctrl 
key as you click their letter or number. At 
that point Excel will change the width or 
height of all of the selected columns or 
rows when you use your mouse to alter the 
width or height of any one of the selected 
columns or rows. 





Tip #12: Use the Goto key in 
combination with the Shift key to 


select large ranges. 


Like most Excel users, you probably select 
ranges in your Excel worksheets by drag- 
ging your mouse. As long as the range that 
you want to select is fairly small, this 
method works well. However, selecting a 
large range by dragging your mouse is a 
slow process since Excel has to shift new 
rows and columns onto the screen one at a 
time. 

Fortunately there are faster ways of se- 
lecting a large range. First, after activating 
the cell at one comer of the range you want 
to select, you can hold down the Shift key 
as you click on the cell in the opposite cor- 
ner. When you do this, Excel will select 
the rectangular range that has those two 
cells in opposite comers. For example, to 
select cells Al:AA100, you would activate 
cell Al, use the scroll bars to bring cell 
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One Drive Fits All. 


Only Tecmar Can 
Back Up All Three 
With One Tape System. 
It’s what you told us you 
need. A single tape backup 
system to work with your 
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Tecmar's not only doneit, 
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nal Tecmar QualityTape™ drive 
from 60-to-150MB capacity, 


including the ones you may 
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shared between PCs, PS/2s 
and Mac Ils. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer — including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others — for our speed, relia- 
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bility and support. And now, 
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AA100 into view, hold down the Shift | 
key, and click on that cell. 

If you know the address of the opposite 
comer of the range you want to select, | 


= Selecting a large range | 


by dragging your mouse 
is a Slow process since 
Excel shifts new rows 
and columns onto the 
screen one at a time. 


there is an even easier way to select a large 
range: first activate the cell in one comer of 
the range. Then press the Goto key (F5) 
and type the address of the opposite corner 
of the range. Finally, instead of simply 
pressing or clicking OK to complete the 
Goto... command, hold down the Shift 
key while you do either of those things. 
When you do this, Excel will select the 
rectangular range that has the active cell in 
one comer and the cell whose address you 
entered into the Goto dialog box in the op- 
posite corner. 





Tip #13: Exclude title rows and 
columns from the print area. 


When you specify the title columns and/or 
rows to be printed, you should specify a 
print range that does not include those col- 
umns or rows. Otherwise the contents of 
the title rows and columns will be printed 
twice on some pages of the report. To 
specify tide columns and rows, you must 
select those columns and rows in their en- 
tirety, pull down the Options menu, and 
select the Set Print Titles... command. To 
exclude the title row and columns, select 
the range that you want to print, making 
sure that it does not include any cells in the 
title columns or rows. Then pull down the 
Options menu and select the Set Print 
Area... command. 

For example, a correct printout is 
shown in Figure 4. Figure 5 shows how the 


Microsoft Excel 


TITLES.XLS 


~ 976125 
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$47,110; 
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“y4a708 | _$45.693; $48 167 
___ $87,555) $91,932; $96,528 
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$76,125 
$44,867 
$63,251 
$14,033 
$39,645 
$79,416 
$70,983 
$49,003 


$79,931 
$47,110 
$66,413 
$14,734 
$41,627 
$83,386 
$74,532 
$51,453 


Figure 5: Neglecting to exclude the title rows and columns from the print area causes them to be 


printed twice. It's an easily avoidable glitch. 


January 


SALES 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 


$76,125 
$44,867 
$63,251 
$14,033 
$39,645 
$79,416 
$70,983 
$49,003 


February 


$79,931 
$47,110 
$66,413 
$14,734 
$41,627 
$83,386 
$74,532 
$51,453 


$83,927 
$49,465 
$69,733 
$15,470 
$43,708 
$87,555 
$78,258 
$54,025 


Figure 6: All you need to do is exclude the title rows and columns from the print area. This prevents 


them from appearing twice in the printout. 


first page of that printout would look if you 
set column A as a title column and rows | 
and 2 as title rows without setting a print 
area. As you can see, the entries in column 
A and rows 1 and 2 appear twice on the 
page. Figure 6 shows the first page after 
we used the Set Print Area... command to 
specify B3:N32 as the print area. The title 
columns and rows appear only once in the 
printed worksheet. 


Tip #14: Use the Select Special... 
command to locate the cells that are 
dependent on or precedent to a 
formula or function. 


When you are debugging a worksheet, 
you’ ll often want to know which cells con- 
tain formulas that are affected by the entry 
in a certain cell (the cells that are depen- 
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Figure 7: The 
Precedents option in 
this dialog box 
instructs Excel to 
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dent upon that cell), and which cells con- 
tain entries that affect the entry in that cell 
(the cells that are precedent to that cell). 
You can use the Select Special... com- 
mand to identify these cells. 

To find all the cells that are precedent to 
or dependent on a particular cell, select 
that cell, pull down the Formula menu, 
and select the Select Special... command. 
When you do this, Excel will display the 
dialog box shown in Figure 7. If you 
choose the Precedents option, then choose 





















= To find all the cells 
that are precedent to 
or dependent on a 
particular cell, select 
that cell, pull down the 
Formula menu, and 
choose Select Special. 


OK, Excel will select the cells that contrib- 
ute to the result of the formula or function 
in the active cell. If the Direct Only option 
is selected, Excel will select only those 
cells that are referenced directly by the for- 
mula or function in the active cell. If you 
select the All Levels option, Excel will 
also select the cells that are referenced by 
the formulas in the cells that are referenced 














select the cells that 
contribute to the 
result of the formula 
in the active cell. The 
Dependents option 
selects cells that 
contain formulas 
affected by the value 
of the active cell. 





If you choose the Dependents option, 
then choose OK, Excel will select the cells 
that contain formulas or functions that are 
affected by the value in the active cell. 

If you select the Direct Only option, Ex- 
cel will select only cells whose formulas 
and functions contain direct references to 
the active cell. And if you select the All 


Levels option, Excel will also select cells | 


whose formulas and functions reference 
cells that directly reference the active cell, 
and so forth. 





Tip #15: If you close a worksheet 
from which you have copied a 
formula before pasting it into 
another worksheet, Excel will paste 
the result of the formula, rather 
than the formula itself. 


When you want to copy a formula or func- 
tion from one worksheet into another 
worksheet, you select the cell that contains 
that formula, pull down the Edit menu, 
and select the Copy... command. Then 
you activate the worksheet that you wantto 
copy the formula into, select the destina- 


| tion cell, pull down the Edit menu, and se- 


lect the Paste... command. 

If the worksheet that you copied the for- 
mula from is still open when you issue the 
Paste... command, Excel will place a copy 
of that formula into the appropriate cell of 
the destination worksheet. If you close the 
source worksheet before you issue the 
Paste... command, however, Excel will 
place the result of the formula into the des- 
ination sheet—jost as if you had issuedthe 


by the formulas in the active cell, and so | Paste Special... command and specified 


forth. 


the Values option. 


| cells B2:G4, pulling down the Format 





Tip #16: Use the Row Height... 
command in conjunction with the 
Border... command to draw lines of 
varying thicknesses, 












The Border... command on the Format 
menu allows you to draw thin lines at the 
left, right, top, bottom, or all edges of a 
cell. Although Excel does not have a com- 
mand that increases the thickness of a line, 
you can create lines of practically any 
thickness that you wish. To do this, use the 
Border... command to draw lines at the 
bottom or top of two or more adjacent cells 
in a single column. The more cells you 
use, the thicker the line will be. Then se- 
lect at least one cell in each of the rows in 
which you have drawn lines, pull down the 
Format menu, select the Row Height... 
command, type 1 into the Row Height text 
box, and choose OK. This pushes the lines 
at the bottom of each cell together, creat- 
ing a thick line. 

For example, suppose you want to draw 
aheavy line in columns B through G at the 
top of anew worksheet. Begin by selecting 


menu, selecting the Border... command, 
choosing Bottom, and then choosing OK. 
This creates three thin lines: one at the bot- 
tom of cells B2:G2, another at the bottom 
of cells B3:G3, and a third at the bottom of 
cells B4:G4. 

After creating these lines, select at least 
one cell in each of rows 2, 3, and 4, pull 
down the Format menu again, select the 
Row Height... command, type | into the 
Row Height text box, and choose OK. 
Note that Excel has decreased the height of 
rows 2, 3, and 4 to that of one row. This 
pushes the lines at the bottom of cells 
B2:G2, B3:G3, and B4:G4 up against each 
other, creating a single line that is three 
times as thick as any of the individual 
lines. \ 





Tip #17: Save memory by using 
array formulas instead of multiple 
copies of regular formulas. 


When you need to perform the same calcu- 
jaon on a horiver of values iin adjacent 
cells of a single column or row, you proba- 
bly enter a formula or function into one 
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cell, then use the Copy... or Fill Down... 
command to copy it down or across into 
the other cells. However, you can save 
some of your memory by using an array 
formula. 

For example, suppose you want to enter 
formulas into cells B2:B11 that calculate 
the square roots of the values in cells 
A2:A11. To do this, you would select cells 
B2:B11, type the formula SQRT 
(A2:A11)), and press Ctrl-Shift-Enter. 
This process assigns the array formula 


{=SQRT(A2:A11)} 


to the range B2:B11. This single formula 
commands Excel to calculate the square 
root of each of the values in cells A2:A11 
and enter the results—the same results that 
individual =SQRT functions would re- 
turn—into cells B2:B11. 


Tip #18: Use multiple sequential 
sorts to sort a database on more than 
three fields. 


Excel contains boxes for only three sort 
fields in its Sort dialog box. However, that 
doesn’t prohibit you from sorting the infor- 
mation in a worksheet on more fields than 
that. To sort a database on the basis of the 





= Excel contains boxes 
for three sort fields in its 
Sort dialog box, but 
that doesn’t prohibit 
you from sorting the 
information on more 

| fields than that. 


_D———————E— 
entries in more than three fields, you must 
perform two or more sorts. 

‘The trick is that these sorts must be per- 
formed in a peculiar order. For example, to 
Sorta database on the basis of the entries in 


four ficlds, you would first perform a 














three-field sort that specifies the secondary 
field as the first key, the tertiary field as the 
second key, and the quaternary field as the 
third key. Then you would perform a sin- 
gle-field sort that specifies the primary 
field as the only sort key. 

To demonstrate this technique, suppose 
that you want to perform a four-field as- 
cending sort on the database shown in Fig- 
ure 8, with Part as the primary field, Color 
as the secondary field, Shape as the tertiary 
field, and Size as the quaternary field. To 
do this, you would select celis B2:D17, 
pull down the Data menu, select the Sort... 
command, specify any cell in column B as 
the Ist key, specify any cell incolumn C as 
the 2nd key, and any cell in column D as 
the 3rd key. Then, after choosing OK to 
pertorm: this sort, you would teissue the 
Sort... command, this time specifying any 





Figure 8: To sort this 
database on the basis 
of the entries in all 
Sour fields, you must 
perform two sorts. 


Figure 9: To sort the 
database into this 
order, first sort iton 
the basis of the entries 
in the Color, Shape, 
and Size fields, then 
sont it on the basis of 
the entries in the Part 
field. 


SS, 


cell in column A as the primary sort field, 
and leaving the 2nd Key and 3rd Key box- 
es blank. Figure 9 shows the results of 
these two sorts. 





Tip #19: Always use the Data 
Extract... command before you use 
the Data Delete... command. 


The Delete... command on Excel’s Data 
menu deletes al] of the criterion-matching 
records from a database. Before you use 
this powerful command, it’s a good idea to 
use the Extract... command to make a 
copy of the records that Excel will subse- 
quently delete. That way you can see 
which records are slated for deletion be- 
fore they vanish. This precaution also 
makes it easy to replace any of the deleted 
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SOREL announces the finest in data 


security and mass storage for Novell 
Networks. 

As the world’s leading developer of 
WORM (Write Once Read Many) 
interface software for IBM and Apple 
Mac computers, COREL brings it’s 
record of software excellence to the 
network environment. 

Now, Novell Netware 2.15 has anew 
storage solution breakthrough. COREL 
optical disk subsystems provide the 
ultimate back-up and highest security 
options available. 

Operating on the network file server, 
COREL’s optical software supports 
elevator seeking, directory hashing, and 
directory caching. Complete access 


across Network Bridges let you support 

and run even your largest applications. 

No extra hard disk space or workstation 

memory is required. 

Optical storage gives you the potential for 

infinite capacity since removable optical 

cartridges are used. And security is 

insured with the write-once character of 

the technology. You’ll never worry about 

losing data again. 

COREL software is completely 

compatible with Novell Netware utilities, 

security levels, and all existing 

applications. The world’s leading 

developer of WORM interface software 

invites you to make the networking ~ 
breakthrough. For details, contact oe 


COREL Systems today! 
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COREL Systems Corporation 1600 Carling Avenue, Ottawa, Ontario K1Z 8R7~—Tel:{613) 728-8200 + Fax-(613) 728-9790 


When you create PC database 
applications without Clipper; 
you place unnecessary 
restrictions on yourself. 


Sometimes we get so accustomed to being confined we forget there are better alternatives. 


pecifically designed for creating sophisticated applications, 
Clipper® takes you far beyond the limitations of other PC 
database development systems. 

Clipper’s open architecture, for example, allows user-defined 
functions as well as outside routines written in Assembler, C and 
many other languages, to be easily integrated into one seamless 
application. 

In addition to its ability to work with the dBASE” language, 
Clipper provides new language extensions and enhanced com- 
mands for creating menus, screens, windows, arrays and input 
validation. All saving hours of coding time. 

It offers a full-featured Debugger. A customizable error system 
to create your own error recovery strategy. Sophisticated record 
and file locking capabilities that make networking applications 
easier to create. And runs applications up to 20 times faster 
than dBASE. 

What's more, Clipper produces .EXE files which free you from 
runtime modules, licensing costs, royalty fees, and additional 
software requirements. 

Clipper. 

Everything you’ve been asking for in a database development 
system. With a degree of freedom you've never experienced. 
The question now is, just how locked into your 
old ways are you? 

For a free demo diskette and booklet, Developing 


and Compiling with Clipper, Chi “ 


call (213) 390-7923. 

Nantucket Corporation, 12555 West Jefferson Boulevard, Las Angeles. CA 90066. fax: (213) 397-5469. telex: 650-25 74125 
Copyright © 1989 Nantucket Corp. All righss reserved. 

Clipper, Nantucket and the Nantucket logo are registered trademarks of Nantucket Corp. Other brand and product names 
are wed for identification purposes only and may be trademarks or registered trademarks of their respective holders. 
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records after they’ve been removed from 
the database. 

To extract all of the criterion-matching 
records from a database, copy the field 
names from the top of the database to a 
blank portion of the worksheet. Then se- 
lect the cells into which you copied those 
names (and, if you wish, the cells in at 
least as many rows below them as there are 
criterion-matching records in the data- 
base). Finally, pull down the Data menu, 
select the Extract... command, make sure 
that the Unique Records Only check box is 
off, and choose OK. 

As soon as you do this, Excel will place 
a copy of every criterion-matching record 
into the cells below the copies of the field |. 
names. If the records that Excel selects are 
the ones that you want to delete, you can 
pull down the Data menu and select the 
Delete... command at that point. If the re- 
cords that Excel selects are not the ones 
that you want to delete, you should alter 
the selection criteria and reissue the Ex- 
tract... command. Once you find the crite- 
ria that causes Excel to select the records 
that you want to delete, you can issue the 
Data Delete... command. If you later want 
to replace some of the deleted records, you 
can do so simply by copying them from the 
extract range back into the : 































Tip #20: If you issue the Data 
Extract... command while only the 
row of field names is selected, Excel 
will erase all of the cells below the 
ones that contain those names. 









As we explained in the previous tip, the 
Data Extract... command makes a copy of 
all of the criterion-matching records in an 
Excel database. To use this command, you 
start by copying one or more of the field 
names from the database into a group of 
adjacent cells in a single row. Then you se- 
lect the cells that contain the field names 
and, if you wish, the cells in one or more 
rows below those cells as well. Next you 
pull down the Data menu, select the Ex- 
tract... command, and choose OK. 

What happens when you issue the Data 
Extract... command depends on the size of 
the range that you selected. If you selected 
a multiple-row range, Excel will clear the 
entries from all of the cells in that range 
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(except the ones that contain the field 
names). Then it will copy as many of the 
criterion-matching records from the data- 
base as will fit into that range. If the extract 
range is too small to hold all of the criteri- 
on-matching records, Excel will copy as 
many as will fit, then display an alert box 


a The Data Extract... 
command makes a copy 
of all of the criterion- 
matching records in an 
Excel database. 


that contains the message ‘‘Extract range 
is full.”’ 

If you selected only the row of field 
names before issuing the Data Extract... 
command, Excel will clear the entries from 
all of the cells below the ones that contain 
the field names—all the way to the bottom 
of the worksheet! Then it will copy the cri- 
terion-matching records into those cells. 

Specifying a single-row extract range 
virtually ensures that Excel will be able to 
extract all of the criterion-matching re- 


cords from the database. However, it runs. 


the risk of erasing entries that you don’t 
want to erase. To avoid losing informa- 
tion, make sure that all of the cells below 
the field names at the top of the extract 
range are empty before you issue the Ex- 
tract... command while only the field 
names are selected. 


Tip #21: The Paste Special... 
command lets you control the way 
that Excel interprets a range of data 
when it creates a chart. 


When you command Excel to create a 
chart (by selecting a range of entries, pull- 
ing down the File menu, selecting the 
New... command, choosing the Chart op- 
tion, and then choosing OK), it assumes 
that you want the chart to contain more cat- 
egories than data series. For this reason, 
using the above method to create a chart 


PC MAGAZINE ® MARCH 28,1989 
149 


ai aaee 5 aee | Hia3a7 | Thaw s57,088 


Figure 10: When you 
command Excel to 
create a chart, it 
assumes that you 
want the chart to 
contain more 
categories than data 
series. 


Figure 11: This is the 
default chart that 
Excel created from 
the entries in cells 
A3:E8 of the 
worksheet shown in 
Figure 10. 


Figure 12: To create 
this chart, you must 
use the Rows option 
of the Paste Special... 
command. 





WHEN A HARD 
YOU ONLY HAVE 





*Also available in 20 Mb capacity which fits in an 8-bit slot. **In Canada, call (416) 477-8088. Plus Development Corp. is a wholly 


TWO CHOICES. 





When most people upgrade 
their hard disks, it’s two steps forward 
and one step back. First, they down- 
load all their files onto floppy disks. 
Then they throw out the perfectly 
good old hard drive, and put in a new 
one with more capacity. Then they 
fill it halfway full of the old files again. 

But instead of wasting all 
that time and money, you can add 
Hardcard? It’s a hard disk on a 1" wide 
card, so it fits into any single expan- 
sion slot of your 286 machine.Which 
means you can keep your old 20 or 
40 Mb drive right where it is. And still 
add 40° Mb of brand new capacity, 
fora total of 60 to 80 Mb. 

And this has to be the most 
convenient upgrade you ve ever 
seen. Just plug Hardcard 40 into a 
16-bit slot, and that’s it. You don’t 


have to transfer files onto floppy 


disks, then reload them onto the 


new drive. Or waste anyone's 
valuable working time. 
Ofcourse, you get real 

performance; too. Hardcard gives 

ou 28ms effective access time. 
And 60,000 hours MTBE which 
is three times more reliable than 
most other drives. And now, you 
even get all this along with a two- 
year warranty. 

When you have to upgrade a 
full hard disk in your 286 PC, don’t 
discard it. Do what over halfa mil- 
lion satisfied users already have done. 
Hardcard it. Call your dealer for more 
information, or 1-800-826-8022°° 
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may not always produce the results you 
want. 

For example, suppose that you want to 
produce the chart from the information in 
cells A3:E8 of the worksheet shown in 
Figure 10. If you select the cells and use 
the chart option of the New... command 
from the File menu, Excel will create the 
chart shown in Figure 11, since the range 
you selected is taller than it is wide. 

To create a chart that has fewer catego- 
ries than data series, you can create a blank 
chart document, then use the Copy... and 


= If the category axis 
of a chart contains too 
many categories, the 
labels will not fit on a 
single line. 


Paste Special... commands to supply in- 
formation for the chart. The Rows and 
Columns options within the dialog box that 
appears when you select the Paste Spe- 
cial... command from the Edit menu of 
a chart document allow you to control the 
way that Excel divides a range of data into 
categories and data series. If you choose 
the Rows option, Excel will treat each row 
as a series and each column as a cate- 
gory—no matter how tall or wide the range 
is. If you choose the Columns option, Ex- 
cel will treat each column as a data series 
and each row as a category. 

For example, to create the chart shown 
in Figure 12, you create an empty chart by 
issuing the File New Chart... command 
while nothing is selected in the worksheet 
document. Then you activate the work- 
sheet document, select cells A3:E8, pull 
down the Edit menu, and select the 
Copy... command. Next, you reactivate 
the chart document, pull down the Edit 
menu, and select the Paste Special... com- 
mand. Since you want each row to be a 
data series, you would choose the Rows 
option in the Paste Special dialog box. 
When you choose OK, Excel will display 
the chart shown in Figure 12. 








Tip #22: If the labels on the 
category axis of a chart are too tight, 
use the Format Scale... command to 
specify a skip factor. 


If the category axis of a chart contains too 
many categories, the labels of all of those 
categories will not fit on a single line. Con- 
sequently, Excel will divide those labels 
onto two or more lines. As you can see if 
you try it, this effect is not very attractive. 
You can improve the appearance of a 
chart of this sort by commanding Excel to 
display the labels for fewer categories. To 
do this, select the category axis by clicking 
on it. Then pull down the ‘‘Format’’ menu 
and select the Scale... command. As soon 
as you issue this command, Excel will re- 
veal a dialog box like the one that is shown 


soft Exce 





|| Ceteeery axis teele 
Vslee Axis E[resses 
st Cetesery Munber: (10) 


Wunder of Cotesor 
Between Tick Leb 

tunber of Ceteger a 
Sotween Tick Marks: [3 


(lCetegeries in Reveree Order 


(Clveive Axis Cresees st Maxinua Cotesery 








1 ~ Chak 52 ir 2 
fe tacte Window 





in Figure 13 for you to set up. 

The Number of Categories Between 
Tick Labels: text box within this dialog 
box allows you to specify the skip factor 
for the labels on the category axis, with the 
following results: the number | in this box 
commands Excel to display a label below 
each category; the number 2 commands it 
to display a label for every other category; 
the number 3 commands it to display a la- 
bel for every third category; and so forth. 
To change the number, double-click it, 
type a new number, and choose OK. 

Figure 14 shows the result of entering 
the number 2 into the Number of Catego- 
ries Between Tick Labels: box for the orig- 
inal chart. As you can see, Excel displays a 
label for every other category in the chart, 
instead of every one. Consequently the la- 
bels fit on a single line. 


Figure 13: The 
Number of 
Categories Between 
Tick Labels: text box 
allows you to specify 
the skip factor for the 
labels on the category 
axis. 


Font+. 


©] Velse Axis Crosses Qetween Cstesories 


Figure 14: This chart 
shows the result of 
specifying a skip 
factor of 2 for the 
chart shown in 
Figure 13. 
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We interrupt our regularly scheduled advertising ae EN 
wi these messages (posted on the CompuServee 
bulletin board by users of UltraVision). 


Get VGA graphics resolunon on ary EGA with au 
monitor for AutoCAD, Windows and Ventura Ply 


en when you wnie code or review 
ditors like Brief 120 x 43 shown. 


= _ —s 


“ Better resolution than any PS/2. f 
Congratulations on a truly fantastic 
uct” 


“1am simply speechless at the amazing 
program you guys bave produced bas 
had a greater impact on my daily 
computer use than any obber program “The cost savings (notto mention the 
Ihave ever used. 1am now almost better quality tex) over a VGA isa public 
constantly in 60 line mode. service” 

“A brilliant piece of software! Does “The increase in speed with UltrdVision 
everytbing it claims to do. was immediately noticeable, Tivo to 


Change fonts, colors and screen sizes in popular we 
processors like WordStar & Word Perfect, 8 x 60s 


“1 pecently got 3 UVkits and bave 12 ’ 
eo. my bumble pinion, 
if iscone of the best products to bit the 
PC scene in the last couple years. 


“ anyone with an BCA should get Ulteision 


three times faster.” 


amped I bave 
eee 


I fields to am. dBASE data 
wn 


See more rows and columns in 1-2-3 or 
Symphony Build a 12-month forecast 
without scrolling left and right 


Introducing UltraVision\' software that turns 
your EGA into a state-of-the-art display. You 
get more bells and whistles than the latest 
video cards, without replacing your 

current hardware, 


Goodbye, drab colors. 


Was your favorite application designed by a 
color-blind programmer? No problem. We've 
unlocked the full 64-color EGA palette so you 
can cbange screen colors to make any applica- 
tion look just the way you like. 


Putona new face. 


You'll love the way our new typefaces look on 
your screen. Choose from a library of styles 







EGA ad au 


WITH 


Supercharge your EGA. 


including Sans-serif, Courier, Script, 
ornovelty styles like ft aaiwar, aia 
and Old Cnglist). Change styles ina flash. 


Stop scrolling around. 


UltraVision comes with a special Booster Card 


that plugs into the feature connector on your 
EGA. Now you can see more and scroll less in 
ahost of popular applications. Choose screen 
dimensions up to 132 x 43, 

UltraVision looks great on standard EGA 
monitors, and it gives you even more on 
autosync displays, like VGA-quality graphics 
and super high resolution character definition. 
Give your eyes a break. Your world will look a 
whole lot better. 


Ultra’ on 


£ 
These unretouched photos demonstrate how UltraVision improves character resolution on any EGA with autosync 


monitor. Normal EGA characters are defined in an 8 X 14 matrix versus 9 x 19 for UltraVision. 
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REVELATION 


This wasn't supposed to 
happen until the year 2000. 


A thrilling 
leap forward 
for database 
management 
Advanced 
Revelation™ 
brings remark- 
ably powerful 
tools, infinite fiex- 

ibility and vastiy in- 
creased productivity to the PC 
environment. 

Making it the developers’ choice 
when handling sophisticated net- 
work applications such as saies, 
personnei and asset management. 

Yet it’s simple enough for non- 
technical users to buiid applica- 
tions after one day’s training. 

As you read on you'll see: with 
Advanced Revelation, database 
management is already 
everything you’d like 
it to be. 


Data 
Dictionary 
eliminates 
source code 
The gateway to 
Advanced Revelation’s 
power is our central, active 

data dictionary. it contains every- 
thing you need to define the 
attributes of each field and bring, 
iife to your applications. 

No other system has anything 
like it. When you change, add or 
delete fields, the dictionary remem- 
bers and records it for you. With- 
out programming or coding. 








Environmental Bonding™ 
improves all your existing 
capabilities 
Environmentai Bonding brings 
Advanced Reveiation’s powerfui 
features to your existing applica- 
tlons. 
Making 
your 
_ invest- 
ment in 
systems—PC pated, Mini or Main- 
frame—provide even greater returns. 
Because for the first time, this 
breakthrough technology lets you 
use your existing information— 
readand write from othersystems— 
with Advanced Revelation’s 
Appiication Toois. 
Seamlessly. Which means 
no disruptive data conversions, 
duplicate data or cumbersome, 
and time-consuming import/ 
export requirements, 


Variable Length Ficids 
extend your flexibility 
With other DBMS's, once 
you define the number of 
characters ina fieid, It's 
set In stone. 

Not so with Advanced 
Revelation’s variabie iength 
fields. Where you can en- 
ter virtualiy any number 
of characters Into a field. 
Making It especially nice 
for text-oriented infor- 
mation. 

What’s more, variable 
iength fields are only as 


long as the information they hold. 
Using an average of 40% less disk 
space than any fixed length system. 


Heipisalwaysnear_ , A 
You can set the degree | 

of on-line help you 

need with Advanced 
Revelation. From’ 

simpie, context- 

sensitive help 


that automati- 
cally appears 
each time you 
enter a new tool or 
program. To no help = 
whatsoever. 

Meanwhile, Reveiation 
Technologies provides ull the 
ievels of help necessary for today's 
business users. From our customer 
service hot-line. To our Advantage 
Programs for volume users and 
developers. 

It'sail part of the forward thinking 
our customers have come to rely on. 

Support. Technical Innovation. 
Continuing commitment. 

So your wishes come true a lot 
sooner than you expected. 





Cali Toli Free 
1-800-327-0216 


Revelationlechnolosies 


We think like you do. 
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Tip #23: Hide your macro sheets to 
keep them from cluttering up your 
workspace. 


To keep your Excel macro sheets from 
cluttering up your workspace, you can 
hide them. To hide a macro sheet, simply 
make it the active document, pull down the 
Window menu, and select the Hide... 
command. As soon as you do this, Excel 
will hide the macro sheet. However, the 
macro sheet will remain in RAM. Conse- 
quently you can still invoke the macros 
that are stored in that sheet. 

If you wish, you can save your macro 
sheets in hidden form. That way, you 
won’t have to issue the Hide... command 
each time you retrieve a macro sheet. 
Since a hidden document cannot be the ac- 
tive document, you can’t use the Save... or 
Save As... commands to save the macro 
sheet. Instead, you must follow these 


= If you wish, you can 
save your macro sheets 
in hidden form. That 
way, you won’t have to 
issue the Hide... 
command each time you 
retrieve a macro sheet. 


steps: First, open the macro sheet and 
make at least one change to it, such as 
making an entry and then erasing it. Next 
hide the macro sheet by pulling down the 
Window menu and selecting the Hide... 
command. Third, pull down the File menu 
and select the Exit... command. When Ex- 
cel asks you whether you want to save the 
changes that you made to the macro sheet, 
choose Yes. Since the macro sheet will be 
hidden when Excel saves it, it will be saved 
in hidden form. When you next open the 
macro sheet, Excel will load it into RAM 
without making it visible on the work- 
space. 





To resave the macro sheet in visible 
form, use the Unhide... command on the 
Window menu or the Unhide Window... 
command on the File menu to unhide the 
sheet, make a change to it, and then issue 
the Save... command. 


Tip #24: Use two simple statements 
toreturn the active cell to its original 
position after the execution of a 
macro. 


After Excel completes the execution of 
many command macros, the cell that was 
active before you ran the macro may not be 
active anymore. If you want the same cell 
to be selected after the execution of a mac- 
To as was selected before, begin the macro 
with the function 


=DEFINE.NAME("Here") 


This function assigns the name Here to the 
cell that is active when you invoke the 
macro. Then, end the macro with the fol- 
lowing function: 


=FORMULA.GOTO(! Here) 


This function makes the cell named Here 
(the cell that was active when the macro 
began) the active cell once again. 


Tip #25: Create user-defined 
functions for repetitive calculations. 


Although Excel features a multitude of 
built-in functions, it may not have the ones 
that perform all the calculations you use on 
a regular basis. Rather than entering a 
complex formula each time you need to 
perform a calculation for which there is no 
built-in function, you can create a user- 
defined function. 

A user-defined function is a special 
macro that performs a calculation and re- 
tums a result. The first cell of any user-de- 
fined function should contain the name of 
the function. The next cell(s) should con- 
tain ARGUMENTD(O function(s) that name 
the argument(s) of the user-defined func- 
tion. The following cell should contain a 
formula that performs a calculation based 


' on the argument(s) of the user-defined 





function. The final cell should contain a 
RETURN() function that passes the result 
of the calculation back to the worksheet. 

For example, suppose that you often 
needed to truncate (not round) a value to a 
particular number of digits to the right or 
left of the decimal point. To do this, you 
could use the user-defined function 


TRUNCATE 

=ARGUMENT ( “Number™) 

=ARGUMENT ("Digits” 
=INT(Number*19“Digits)/10“Digits 
=RETURN(A4) 


The first cell of this macro contains the la- 
bel TRUNCATE—the name of the func- 
tion. The second cell contains the function 
=ARGUMENT(‘‘Number’’), which as- 
signs the number specified by the first ar- 
gument of the function to the variable 
named Number. The third cell contains the 
function =ARGUMENT(‘‘Digits’’), 
which assigns the number specified by the 
second argument of the function to the 
variable named Digits. 
The fourth cell contains the formula 


=INT(Number*16“Digits)/19*pigits 


which truncates the number specified by 
the first argument at the number of digits to 
the right or left of the decimal point speci- 
fied by the second argument. The final cell 
of the macro contains the function =RE- 
TURN(A4), which instructs Excel to dis- 
play the result of the previous calculation 
in the cell that contains the function. 

As an example of the use of this func- 
tion, suppose that cell A! contains the 
number 123.456. To truncate this number 
after the second digit to the right of the dec- 
imal point, you would use the function 


=UDF1.XLMt TRUNCATE (A1, 2) 


When Excel evaluates this function, it 
would assign the number 123.456 to the 
variable Number and assign the number 2 
to the variable Digits. Then it would calcu- 
late the formula in cell A4 and display the 
result (the number 123.45) in the cell tha 

contains the function. PC 


Douglas Cobb and Steven Cobb are con- 
tributing editors of PC Magazine. They 
edit the Spreadsheet Clinic in each issue. 
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ABET A iesectvcsssansssesaisess adécscensaseevsevers 29. 

Barrone 

Computer SAT® .....ssessssssssssssssssssessees 35. 

Groller 

The Electronic Encyclopedie ........ CALL 

Microsoft 

Flight Simulator 3.0 ....ssssessssessssesssees 35. 
LANGUAGES 


Borlend Internetional 
Turbo Basic 1.1... 
Turbo C Prof. Pack.. 
Turbo Pascal Prof. Peck .. 
Turbo Pascal 5.0... 
Turbo Assemb./Debug. 1.0 
Core International 

DB Fast Compiler .......sssssesserssserseee 62. 
Microeoft 

C Compiler 5.1. 















Quick Basic 4.5 

Petar Norton 

Norton Assembly Ling. .....+....ssesere + 55y 

True BASIC 

True BASIC 2.1 W/RUNTIME .......00000 57. 
MEDIA 


BASF Diskettes (boxed In 10'e) 
5 1/4" DS/DD pea pceronn 
5 1/4" DS/HD (1.2Mb) . 

3 1/2” DS/DD (720K) .... 
3 1/2" DS/HD (1.44Mb) 
Maxall .... 







ACCESSORIES 


Curtle 
Universal System Stand.. 
Diamond SP1... 
Computer Toolkit... 
Printer Stand . 
Safestrip SP-3 


i q 
| 
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BASF Diskettes (BASF Corp.) What the 
industry uses! 100% error-free. precision 
diskettes from BASF. Available in 3 1/2" 
and 5 1/4" double. & high-density format, 
plus ready-formatted 5 1/4" DS/DD. 
(Media) 




















OS-1 Switch Box 33. 

Interex 

Cables .. CALL 

Spike Snir ‘surge ‘suppressor Ry: 5 

Kensington 

Masterpiece Plus ........ 109. 

PowerTree 50 (modem‘el. Ny 59. 

DRIVES 

Uasordive 1 Het OM finer 0s O29: 

Seagste ... eeanieeter sorsvene CALL 

tomega 

Bernoulh Il Dual 20 Mb Ext. ........ 1659. 

Mountain Computer 

Int 40 Mb. Tape Backup ... 379, 

Plus Development 

HardCard 40 Mb. (28 ms) ...... . 699. 

TEAC 

5 1/4" 360K drive (PC/XT}. . 85. 

3.1/2" 1.44 Mb (AT) 119. 
EXPANSION & UPGRADES 

AST Research 

Six Pack Plus 64K C/P/S ......... 129. 

Hot Shot 286 oo... cseeesntonen ss BOP. 

Rampage 286 512K .. + CALL 

Hercules 

Graphic Card PlUS .. ... cesses 189. 

Intel 

8087/80287/80387 co-proc. CALL 

Above Board Plus /O 512K ..........499. 

Inboard 386/PC nD, . CALL 

Orchid Technologies 

ProDesigner VGA ....... ee 

RAMQuest 16/32 Extra w/0K ......... 339. 

Tiny Turbo 286 ......... . 289. 








@ Visa and Mastercard accepted 
@ Your credit card will not be charged until 
your order ts stupped 

[ pence purchase orders subject to credit 
: 

a 





approval 
All products are covered by 120 day limited 
warranty ° 

CT residents add 7 5% sales tax. NJ res- 
sdents add 6% sales tax 


SHIPPING 
B® Within continental US. - $3.00 per order for 
UPS ground detivery - except as noted 

below 
@ Orders placed MON-THU for “in-stock” hems 
stip within 24 hours. i you are more than 2 
days away trom us by UP.S ground, we shi 
2nd-day air at no extra cost - €: 
below. C 0 D. order $1,000 max. 


$3.00 
UPS ground delivery and actual treight 
charges apply lor computers, hard disks, 
Bernoulli's, tape back-ups, monitors. and 
pnnters 

@ Alaska. Hawai), outside continental U.S. 
APO/FPO call tor inlormaton. 


“Defective sottware replaced immediatety 
Hardware replaced or repaired al our 
discretion 


ttom avaliability and price subject to 
change without notice 


Software is not copy protected, except where 
marked by astersk. 


CONTEST RULES 1. Entries must be received on 
of before 6/30/89. 2. Winners selected in ra 
drawings by aitorneys lor Micro Warehouse 1% 
MWH), whose decisions are final 3 NeXT 
omputer prize subject to availabein 
reserves the right to substitute meres 
cash value up to $10,000 4 Winners re- 
sponsible lor taxes. 5. Odds of winning depend 
‘an number of entnes All pnzes will be awarded 
6 MWH will announce the winners an or around 
731/89 Winners notihed by ma) Dates subject 
to change at the discretion of MWH. If unabte lo 
contact any winner, an alternate will be select 
by random drawing 7 Contest is open to US 
residents, except where prohibited 
Employees o} MWH and supphers not eligible 
8 Prizes - one NeXT Computer including key- 
board and monitor and 150 software and media 
prizes 


urcharge 











LAPTOPS 
Toshiba 
TS100€ ...iensieenniTOMNN TY. 8.45 CALL 
MODEMS 
Everex 
1200 & 2400 bd. int, .... we 19/149, 
Hayes 
Smartmodem 12008 w/sof. . . 299, 
Smartmodem 2400B w/sof. 449. 
Zenith 14" ZCM-1490 (Zenith Data Practical Peripherals ....... CALL 
Systems) Superb 14” color monitor 
combining sharp, brilhant colors with MONITORS 
superior ergonomics. Flat tension mask NEC 
technology makes screen virtually glare Muttisyne 2A, 3D .. CALL 
free Stunning VGA output. Zenith 
(Monitors) $699 ZCM: 1490 14° flat scrn. vee 699, 
Video 7 . 
Citizen 
VRAMINGA 2oe BICALL 1200, 1800 MAZES. 
ats 
INPUT DEVICES ML182, ML921, ML393 ccs CALL 
Kraft 
3-bution Joystick ........ gin. Od. 
Logitech 
Wace (bus only) .... +89. | CIRCLE 253 ON READER SERVICE CARD 
Mouse w/Pasintbr (Ous/se?) ............. 109. 
MSC Technologies — 
PC Mouse Il w/PC Paints ................ 89. 
SPECIAL! Word- 
star Professional WORDSTAR 
Rel. § (MicroPro) 


The business stan. 
dard in word proc. 
essing is now more 
powerful and easier 
to lean. Host of 

new features include 
Optional pull-down 
menus, Advanced 
Page Preview, win. 
dows and many use. 
ful add-ons 
(Busmess) $229 
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sue 
yourself as the winner 

of the most PO ae 
sonal computer ever 

More RAM, more speed, 
sound — THE g 
All you have to do is enter the MICRO WAREHOUSE 
SUPER COMPUTER GIVEAWAY. 

Your name is automatically entered into the drawing 
when you order from Micro Warehouse. Or fust send in 
the official entry coupon. 

Our helpful telephone staff is standing by, seven days 
a week to take your call. 


Tm Kerry, call me at: 


1-800-367-7080 


(1-800-DOS-7080) 


Inquiries 201-370-0518 Fax# 201-905-5245 
Monday through Friday 

8 a.m. to 11 p.m. (Eastern) 

Saturday and Sunday 8 a.m. to 8 p.m. 


MICRO WAREHOUSE,” 1690 Oak Street, 
P.O. Box 1579, Lakewood, W.J. 08701 
© 1989, Micro Warehouse Inc MICROWAREHOUSE ™ is a trade- 






RI 
f . 
20. , Nd. 
mark of Micro Warehouse Inc. NeXT is a trademark of Nex, Inc. ' 
yy = 


OFFICIAL ENTRY COUPON SPMOS2 


Micro Warehouse Giveaway, 1690 Oak Street, P.O. Box 1579, Lakewood, NJ. 06701 
When you order by phone or mail, you are automatically entered in the drawing. You 
can also mail this coupon or call our contest entry line 1-800-367-0711. 


From creation 
Avene 


PURCHASE ORDER 








Versatile line 
spacing (6, 8 
or 12 tpi, or any 
odd spacing you 
wish to preset). 


lines, check 
boxes and 
other symbols. ' 


a 


Creation. 

Make any form quickly and easily 
using FormWorx with Fill & File.™ 
Right on your own PC. No need for 
costly expenses and delays. Use large 
type for unmistakable headings, small 
type for inconspicuous labels. Propor- 
tionally spaced fonts or fixed-spaced 
type. Take full advantage of features 
on supported printers. Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result—business 
forms that truly look business-like. 


Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank and type in your data, or merge 









123 Sorthern Alva. 
North Mills, cA 96001 


peated 


i vith colar maton 
ae en eae 
* ver to iré fleor efter 
ing/receiving dept. cai) 





data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites. No misalign- 
ments. No “white-out.” 

Print data onto standard forms you 
already have in stock. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
cally batch print them. Capture data 
the first time a form is filled out and 
store it in dBASE or ASCII format. 
Retrieve and edit data just as easily. 
Solution. 

The program does math, too. So it alll 
adds up. FormWorx with Fill & File 
is the most comprehensive forms 
processing software available today. 
It's a complete solution that’s easy 


Pacific v. 
mace nestite sean inc. 
101 Cove Road 


South Beach, CA g0000 
Lemenid andrew (x1337) 
= Re 
ene nyo menetey Spor ee oe a eT at aa 


To completion... 






Read existing 
dBASE files 
directly, or 
create new 
ones with up 
to 255 data 
fields per form. 







up to 4,000 


can be stored 
as data fields. 





No other forms program does so much. So well. 


to use. Start from scratch or modify 
one of the many forms already made. 
Changing a form really is as easy as 
changing your mind. 
For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 

So see your dealer today. Or order 

directly for fast delivery. 

800-992-0085 or 617-890-4499 


FormWorx 


CORPORATION 


Reservoir Place, 1601 Road, Waltham, MA 02154 
CIRCLE 174GN SERVICE CARD 


Forms shown were printed using version 2 5 on en HP LaserJet fl with downloaded fonts. Digitized logo printed within FormWorx by invoking a printer macro. Some Seatures shown not available on all printers. 
4$-day moncy back guarantee on direct purchases. When ordering by mail, include $6.75 for shipping in LS. and Canada. As maul overseas—S$18. in Massachusetts add 5% sales tax. Purchase orders 
FormWorx 


accepted from government agences, institutions, and rated corporations. FormWorx with Fill & Fite is a trademark of 


Corporation. dBASE ts « registered trademark of AshtorTate. 
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Tandy MICRO 
Takes the . 


Plunge into CHANNEL 


At long last, 

Tandy emerges 
with the first 

Micro Channel- 
compatible to hit the 
market: the 

Tandy 5000 MC. 


Two long years ago, pundits promised that the first com- 
patible computers using IBM's then newly introduced 
Micro Channel Architecture would be available in as little 
as 6 months—9 on the outside. A year after the MCA 
introduction, at the spring 1988 Comdex, companies re- 
vealed the first of these products—prototype computers- 
along with chip sets to make the cloning easier and 
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unbridled enthusiasm on the part of poten- 
tial Micro Channel cloners. 

Then nothing. Promised PCs never ma- 
terialized. Manufacturers withdrew from 
the market and redrew their plans. The 
bright future of the Micro Channel turned 
turbid with speculation about expensive li- 
censing, doubtful benefits, a disbelieving 
marketplace, and even the introduction of 
anew, non-IBM standard for the next gen- 
eration of high-performance compu- 
ters—EISA, Extended Industry Standard 
Architecture, a 32-bit extrapolation of the 
*‘classic’’ AT bus that included many of 
the features of the Micro Channel but was 
not compatible with it. 

This new threat to the imperiled IBM 
brainchild sparked a resurgence of promo- 
tion of the Micro Channel by its creator, 


and the company pulled out all stops to 
show the advantages of the new architec- 
ture at last fall’s Comdex. At IBM the 
move is on to ensure that the Micro Chan- 
nel is the next industrywide PC standard. 
But the company’s efforts will come to 
naught should other computer makers re- 
fuse to adopt the Micro Channel and make 
machines that follow that standard. In oth- 
er words, the success of the Micro Channel 
depends on the efforts of independent 
computer makers. 

Could the fate of the Micro Channel de- 
pend on this one machine, the Tandy 5000 
MC? Since the Tandy is the first Micro 
Channel-compatible computer to be 
shipped in America by any manufacturer 
other than IBM, its sales will help deter- 
mine the acceptance of third-party Micro 


and Tandy 4000 LX: Summary of Features 


PC ‘Tandy 5000 MC vs. IBM PS/2 Model 70-121 


(Products listed in ascending price order) 


BASIC CONFIGURATION 


Math coprocessor supported 80387, 


Weitek 3167 


80387, 
Weitek 3167 


Channel machines. But the Tandy 5000 
MC won't be the only Micro Channel 
standard-bearer for long. Even Tandy 
doesn’t believe that the 5000 MC by itself 
will make or break the Micro Channel. 
However, the success of the 5000 MC and 
that of other upcoming Micro Channel 
compatibles will decide the complexion of 
the personal computer industry for years to 
come. 

At minimum, the 5000 MC will help 
set the pace for the rest of the industry and 
may just be a harbinger for major changes 
in our concept of what constitutes a com- 
patible computer. It’s the first machine to 
hint that the classic clone may be a thing of 
the past—commodity computers may give 
way to individualistic efforts, each with its 
own novel twists to performance, features, 
and convenience. The massive price 
breaks we now take for granted from clone 
manufacturers may also fade from sight as 
Big Blue tightens the belts of its patent li- 
censees. 

Much has been made of IBM’s April 
1988 decision to collect retroactive royal- 
ties on past sales of PC, XT, and AT 
clones from compatibles manufacturers 
seeking licenses to produce Micro Channel 
clones. Undoubtedly IBM's crippling ceil- 
ing of 5 percent could make the production 
of Micro Channel clones unprofitable for 
manufacturers, but it’s difficult to gauge 
the degree to which IBM is enforcing its 
own edict. 

Examined as simply another 80386- 
based computer, the 5000 MC seems ex- 
pensive, even when compared with other 
machines in the Tandy line. Its base price 
is $1 000 more than that of the Tandy 4000 
LX, a machine that delivers similar per- 
formance (its 80386 operates at the same 
20-MHz speed as the 5000 MC) but lacks 
the Micro Channel bus. That price differ- 
ence covers more than the added costs of 
the Micro Channel design, however. For 
instance, the 5000 MC also includes built- 
in system-board VGA graphics and a dif- 
ferent memory design. 

The official Tandy policy line is that the 
5000 MC is priced in accordance with the 
additional value it offers. 

**We don’t compete just on price but 
also on the end-user value that we offer,”’ 
said Tandy’s Howard Elias. 

Part of the difference in price between 
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Tandy’s 20-MHz 386 offerings could be 
traced to the cost of licensing IBM’s Micro 
Channel technology. Neither Tandy, 
IBM, nor other MCA manufacturers will 
speak about licensing specifics, so the ex- 
act toll levied for the technology cannot be 
determined. The only comment that Tandy 
offered as to its use of IBM’s technology is 
that such use is licensed. 

‘‘We have a cross-licensing agreement 
with IBM on all computer products that we 
manufacture,’’ explained Elias, who 
would not elaborate further. 

According to another manufacturer, 
however, the Micro Channel currently 
does not add to the cost of licensing IBM’s 
computer patents. 

**At this time there are no present royal- 
ties due on Micro Channel architecture, al- 
though that is subject to change once pat- 
ents are issued,’’ said Dave Kirkey of 
American Logic Research, which has been 
licensed to use IBM technology. (‘We 
presently have a patent license agreement 
in place with IBM that covers technology 
in the computer industry for a set period of 
time,’’ Kirkey explained.) 

That’s not to say using 1BM’s technol- 
ogy is free. Existing IBM patents cover 
many design elements vital to personal 
computers, and the use of designs covered 
by those patents must be licensed. What- 
ever the cause, the result of Micro Channel 
politics is that the street price of Tandy’s 
‘‘clone’’ is roughly the same as that of 
IBM’s PS/2 Model 70-121, making the 
Tandy machine’s greater expansion possi- 
bilities perhaps the sole merit of choosing 
Tandy’s Micro Channel computer over 
IBM’s (see the sidebar, ‘‘Micro Channel 
on the Street’’). The implications of this 
unique pricing situation on Tandy’s sales 
remain to be seen. 

That a computer from Tandy should 
play this pivotal role should not be unex- 
pected. The company was second (by 
about 2 days) to announce, back in the 
spring of 1987, that it would offer a Micro 
Channel computer. The only things that 
are unexpected about the 5000 MC are its 
lengthy gestation and its difference from 
its direct Micro Channel ancestors. The 
Tandy 5000 MC is not so much a PS/2 
clone as a good-performing desktop com- 
puter that just happens to take advantage of 
1BM’s Micro Channel architecture. 


MICRO CHANNEL ON THE STREET 


Can Micro Channel clones 
underprice IBM on the open market? 


= ff List price 
| Street price 


ot 


Tandy 
4000 LX 


Compaq 
Deskpro 
386/20 


AS the first Micro Channel-com- 
patible computer to hit the personal 
computer marketplace, the Tandy 5000 
MC has a good number of tales to tell. 
Released amid a controversy over li- 
censing fees for Micro Channel technol- 
ogy that for some companies may soar 
as high as 5 percent, the Tandy 5000 
MC’s price tag comes as no surprise. 
The base price of the 5000 MC is a full 
$1,000 more than that of Tandy’s own 
20-MHz 386 standard-bus computer, 
the Tandy 4000 LX. 

But list prices don’t tell the whole 
story. The prices reflected in the bar 
graph are for basic units with 2MB 
RAM, a 40MB hard disk, and without 


| monitors or add-in video cards (where 


applicable). The IBM machine includes 
a 120MB hard disk, the smallest disk 
available with the Model 70-121. If the 
two Micro Channel PCs are judged on 


list price alone, it appears that the Tandy 


5000 MC has the IBM PS/2 Model 70- 
121 beat. But if you discount the IBM at 
metropolitan rates and subtract 12.5 


phan 


IBM PS/2 
Model 70-121 


Tandy 
5000 MC 


percent from Tandy’s prices (Tandy 
regularly discounts at between 10 and 15 
percent) it becomes clear that IBM 
emerges the winner, an unprecedented 
event in the world of clones. For only 
$263 extra, you can get the real McCoy 
from IBM and a far larger hard disk to 
boot. 

If you’re one to complain about 
IBM’s expansion-cutting in the name of 
small footprint, however, turn to Tandy. 
The Tandy 5000 MC skimps on next to 
nothing, from expansion possibilities to 
performance. In the past, the word clone 
has meant big price breaks, and with 
those fewer dollars often came lesser 
quality and performance. Not so with 
Tandy, which, as the first Micro Chan- 
nel clone producer, may set the stage for 
anew type of clone. While it’s true that 
you won’t be paying any extra for the 
original Micro Channel from IBM, for 
the first time you may not be getting any 
extra either, especially if your expan- 
sion needs are more than basic. 
—Stephanie K. Losee 
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JUST AN ORDINARY FACE Aside | summate memory growth, mass-storage | small-footprint 3000 series. 





from being the first MCA compatible, the 
Tandy 5000 MC fits into several classes. 
It's an 80386-based personal computer. 
Running at 20 MHz with enough of a 
memory cache to get it close to zero-wait- 
state operation, the $4,999 (base price 
without hard disk) machine has enough 
horsepower to run a small business or a 
corporate department. It’s also a small- 
footprint computer that won't overrun a ju- 
nior executive's desk. At the same time, 
the 5000 MC doesn’t skimp on growth ca- 
pabilities and holds the potential for con- 


| More than a Clone 


ather than siavishly copying the IBM 

PS/2 Model 70-121 against which it 
will compete, the Tandy 5000 MC — 
provides a fresh approach to the 20- 
MHz Micro Channel computer. Although 
they're both small-footprint machines, 
Tandy offers five expansion : slots—two 
more than IBM. IBM builds its computer 
from the bottom up using a mother. 


machine. IBM puts R Ml 
board, whereas T. 

RAM. And as with other 

PS/2 family, IBM's Model 70-1; 


room for haff- reat Bi. 
drives. 


expansion, and an adequate number of ex- 
pansion boards. It’s the top of Tandy’s cur- 
rent lineup. And it reflects the multitude of 
changes taking place in the personal com- 
puter industry today. 

To look at the 5000 MC, you wouldn't 
think it was anything special. Its 6!4- by 
17- by 16-inch (HWD) case bears a dis- 
tinct kinship to other Tandy products. So 
strong is the resemblance that you might 


| suspect its mechanical components have 


Horizontal ba backplane 


merely been reworked from any of a num- 
ber of earlier Tandy models, such as the 


Pee miiadated Sir 
floppy disk drives 


Tandy 5000 MC 


Carded a 


The likeness is hardly coincidental. 
Modifying standard parts helps a manufac- 
turer field a new product while suffering 
smaller development costs, a wise busi- 
ness choice when the market for the prod- 
uct is unproven. As a result, the case of the 
5000 MC is quite traditional in its design. 
Instead of the innovations of IBM's PS/2 
designs aimed at lowering manufacturing 
costs, the 5000 MC is a machine crafted 
with modest development expenditures in 
mind. 

For example, although only five Micro 


Five expagsion, giolg 
em 
5 
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Channel slots are available inside the 5000 
MC, the back panel shows six shiny 
chrome retaining brackets. The extra is 
probably a result of hand-me-down engi- 
neering; the previous computer to use this 
cabinet had six slots. Another clue to this 
strategy is the connector linking the power 
supply to the system, a large Molex con- 
nector. Although it bears no resemblance 
to an IBM power connector, it is identical 
to those used in many other Tandy com- 
puter models and allows the 5000 MC to 
use an off-the-shelf Tandy power supply. 
As with conventional AT compatibles, 


Accommodates 3Y-inch 
floppy disk drives arly’ 


the sheet-metal lid of the 5000 MC covers 
a U-shaped chassis, a trough that rises 
front and rear to hold various system as- 
semblies. The front panel, which is at- 
tached to the lid, and a decorative snap-on 
back-panel cover that is part of the chassis 
are molded from color-coordinated plas- 
tic, all a pale white-beige. The case is gent- 
ly rounded, a toning down of Tandy’s pre- 
vious Buck Rogers aesthetics, accented by 
the 2-inch swath of horizontal cooling slots 
that run the width of the front panel. 
Despite the heavy-gauge metal of the 
case, at the time of this review the 5000 


MC had eared only a Class A rating from 
the FCC, making the system suitable sole- 
ly for business use. According to Tandy, 
the Class A rating was a matter of expedi- 
ency to get the machine to the market with- 
out greater delay. The company is working 
on Class B certification. Numerous copper 
grounding fingers, used to assure the elec- 
trical connection of the chassis and lid of 
the case, attest to the seriousness of those 
efforts. 

A minimum of controls adom the front 
panel of the 5000 MC. A ‘narrow system- 
reset button pokes through the case at the 
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Some views on why the NEC MultiSyne 
There’s a lot more to the new MultiSync’ 3D monitor from NEC 


than meets the eye. Because instead of making one monitor for each 


AN graphics board, we've devel- 


oped a monitor that enhances 


Mn 






the performance of the modes on 
practically any board. 

With its new microprocessor-controlled digital tuning system, 
MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 


boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 


Computers and Communications 


3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 


The way we see it, MultiSyne 3D 







nyt 
fy 






has dramatically raised the 





standards by which all other color monitors will be judged. 


‘ManGyne @ 0 regeiered lademarh of NEC Mame Eleciromcs (USA) nc. 


_For literature, call 1-800-826-2255. For technical details call NEC 


NEC 


Home Electronics (USA) Inc. 1-800-FONE-NEC. 


B1909 NEC Hore Elentrenccs (USA) ine 
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far left. Behind the front panel, this button 
is actually an outgrowth of a large plastic 
molding, hinged at the top and reluctant 
enough to activate that you won’t acciden- 
tally bump your programs into oblivion. 
Hiding invisibly behind the front panel 
nearby is a generous 2-inch speaker. 

On the right is a similarly shaped green 
power push button with a built-in LED 
power indicator. This button is actually a 
lengthy plastic I-beam that runs from the 
front panel back to the power supply case, 
allowing Tandy to keep dangerous volt- 
ages safely within the chrome-plated con- 
fines of the power supply box while giving 
you convenient front-panel power control. 

A flat key switch just left of center at the 
top of the front panel locks the lid on the 
case but is electrically inactive, providing 
no keyboard-access control. That job is 
left to the password access routines built 
into the system BIOS. 

The rear panel provides access to all 
connectors. Near the top-left comer of the 
back panel is the power input jack with a 
slide selector for 115- or 230-volt opera- 
tion just below it. No switched power jack 
for connecting a display is available. 

Running across the lower edge of the 
rear panel are the standard port connectors. 


From left to right you’ll find the keyboard | 


and mouse jacks, parallel and serial port 
connectors, and the VGA video output. 
The serial connector follows the AT stand- 
ard, using a 9-pin male D-shell. The rest of 

the connectors match the PS/2 choices: 25- 
pin female D-shell for the parallel port, 15- 
pin high-density D-shell for VGA, and 
miniature 6-pin DIN for keyboard and 
mouse. 

At the far right are retaining brackets 
for the expansion slots of the 5000 MC. 
Telling the tale that these slots are special 
is the long knurled screw at the bottom of 
each one that allows you to remove the 
bracket (and presumably whatever card is 
attached to it) without the need for tools. 

Only three screws secure the lid of the 
5000 MC. When they are removed, the lid 
slides forward and off, revealing what ap- 
pears to be an entirely conventional inter- 
nal mechanical layout. At front right are 
the drive bays; at rear right, the 192-watt 
Tandy-made power supply. Expansion 
slots fill the left side, with the system board 
lining the chassis bottom. 
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Examine the system more closely, | 


however, and a number of variations on 
the commonplace theme become appar- 
ent. The system board is oddly shaped and 
incomplete—major portions of the system 
electronics have been exiled to expansion 
boards. The drive bays, although conven- 
tionally welded to the chassis, have the po- 
tential to hold an unusual combination of 
drives. 


REORGANIZATION PLAN The 5000 
MC is in some respects a modular comput- 
er. While logically equivalent to other 
IBM-compatible machines, it does not use 
a single system board. Instead, the elec- 
tronics of the 5000 MC comprise three 
principal assemblies: the main logic board, 
which includes expansion slots, floppy 
disk control, keyboard and pointing device 
support, serial and parallel ports, and vid- 
eo circuitry; the CPU (Central Processing 
Unit) board, which holds the microproces- 
sor and related circuit elements; and mem- 
ory boards. 

The CPU board is about the same size 
as an AT expansion board and fits into a 
proprietary 32-bit connector near the left 
edge of the main logic board. Three 132- 
pin PGA (pin grid array) sockets on the 
CPU board hold the principal circuitry of 
the computer: its 80386-20 microproces- 
sor, a matching 82385-20 cache control- 
ler, and the optional 80387-20 or Weitek 
3167 numeric coprocessor. (Weitek sup- 
port is anticipated, though not currently 
documented.) 

The cache for the 82385 controller is 
also located on this board, comprising 16 
soldered-down 16-kilobit static RAM 
chips rated at 35 nanoseconds. In addition, 
the CPU board includes the 40-MHz oscil- 
lator that’s divided among the micro- 
Processor clock and other system func- 
tions. 

Normal system memory is ail con- 
signed to proprietary expansion boards in 
either or both of the two special slots pro- 
vided at the side of the expansion board 
area, opposite the CPU board. Each short 
(about 5 inches) memory expansion board 
has sockets with a capacity for eight 
SIMMs (single in-line memory modules). 
Each one of these sockets must be filled 
with either 256-kilobit or 1-megabit 
SIMMs, and all modules in a given com- 











Pe Benchmark Tests: 
ine Tandy 5000 MC 


ata screams across the Tandy 5000 MC 

Micro Channel bus, giving the IBM PS/2 
Modei 70-121 an excellent run for its money 
in the performance-oriented 80386 market- , 
place. The 5000 MC's superior times can be 
Credited to its Intel 82385 cache controller 
with 32K of cache memory. Unfortunately, 
the 5000 MC plummets dramatically at the 
critical I/O points, demonstrating a poor disk 
throughput rate for large records, despite a 
relatively fast hard disk. Video display times 
are aiso less than earth-shattering—lagging 
behind not only Compaq's and IBM's 20-MHz 
gece but behind Tandy’s own 4000 
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Teed 4000 LX 
bel Deskpro 386/20 






The NOP benchmark test is designed to measure raw clock 
speed and memory access time while minimizing 


Operation") machine code instructions in a big 128K loop. 


‘The 80386 Instruction Mix benchmark test measures the 
‘time tt takes to axecute a selected series of processor- 


become single instructions, 
versions of the benchmark test they remain multiple 
instructons. 


The Floating-Point Calculation benchmark test measures 


benchmark program uses the fostng pont brary intuded 
with Microsott C Compiter 4. 








Relative Times 
(IBM PS/2 Model 70-121 = 100) 


PROCESSOR AND MEMORY BENCHMARK TESTS DISK BENCHMARK TESTS VIDEO BENCHMARK TESTS 


80386 Floating-Point Conventions! 


Csiculstion 
12.72 
12.86 
10.50 


NOP instruction Mix 
| 168 = 3.24 
3.24 
2.90 





The Conventional Memory benchmark test ellocates 256K 
of conventional memory and treats it as @ series of 64-byte 
tecords. Then, 16,384 random records are read into and 
written from this memory The result shown Is the average 
of the read and wnita times. 


The DOS Fils Access benchmark test meesures the 
throughput rate of the disk being tested In this case, 
throughput times ara maasured in terms of how long tha 
disk takes to parform common DOS file-management 
functions. Five tasks—file creation, sequential fils write, 
sequential file read, random file write, and random fie 
tead—are timed and the results summed. 

The test is carned out for two different types of 
files—small-record files and targe-record files—that are 
used by common PC applications. Files created using small 
records are typically used by database management 
Programs, end Isrge records ere typically used for word 

end spreadsheet fies Loading a DOS program 
Is also simulated by the iarge-record test 








DOS File DOS File BIOS 

Access Access Disk Seek 

(smsil (large (milll- 

Memory record) record) seconds) 


73.98 

71,03 

56.71 
1 


6.70 
6.78 
9.40 

40) 


0.61 


The SIOS Disk Seek benchmark test measures the time it 
takes to do a random seek using the disk’s ROM BIOS. The 


test result includes minimal software overhead and may not 
parallel the manufacturer's Claimed averege access time. 
The test program performs 1,000 seeks. The average result 
is shown in miliseconds 


The Video SI0S Routine Without Scroiling benchmark 
test measures the speed of the BIOS Teletype routine 
without scrolling The test is performed in video mode 3. 
The screen is cleared and 24 lines of 60 characters each 
(inctuding ¢ terminating casriage return and line feed) are 
written %0 the display through the BIOS Teletype routine 
This is done ten times, and the result shown is the total of 
the ten thats, 


The Video S108 Routine with Scrolling benchmark test 
measures the speed of the BIOS Teletype rouiine with 
scrolling. The test is performed in video mode 3. The screen 
ls cleared and 240 lines of 60 characters each (including a 


25.27 
30.59 
18.50 






Video BIOS Video BIOS 
Routine Routine 
Without with Direct 
Scrolling Scrolling toScreen 
0.98 3.68 6.54 
0.76 2.70 417 
0.55 1.21 0.93 





wage 





Carriage retum and line feed) are written to the 
display through the BIOS Teletype routine. Although the first 
24 lines written to the display do not involve scrolling, all the 
remaining lines scroll the display. 


The Direct to Screen benchmark test maasures the 


3. The entire screen is updated using the assembly 
language REP STOSW instruction with register CX equal to 
2000. This is done 1,000 times, and the result shown Is the 
total of the 1,000 triais. 
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We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS, 


“Right now, PROCOMM PLUS is 
the definitive telecom program 
and the one I personally use 
and recommend” 

John C. Dvorak, 
columnist, PC Magazine 


People who review software have 
overy tough job. They see hundreds 
of new programs every week. But 


PROCOMM PLUS communications 
software are doing more than writing 
save reviews about it. They're getting 
personal. They're using it at werk ond 
athome. 


Maybe i's because PROCOMM 
PLUSis So easy fo use It's “intuitive.” 
Or perhaps it's because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
five help, 16 terminal emulations 


with keyboard re-mapping, 12 file 
fransfer protocols, o fully-qutomated 
dialing directory, and advanced host 
mode with electronic mail. 

But one thing is for certain. If 
PROCOMM PLUS is the personal choice 
of the people who review software, 
you can be sure that PROCOMM PLUS 
is right for you. 

its time you got personal about 
PROCOMM PLUS. Ask for PROCOMM 
PLUS at odealer near you. Or, call 
314-474-8461. 
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puter must be of the same capacity. 

The standard-equipment memory of the 
5000 MC is the minimum supported ca- 
pacity, 2MB. In the evaluation machine, 
Tandy used modules with a 100-nanosec- 
ond speed rating. Adding a second board 


extends memory to 4MB. Eight or 16MB | 


(the maximum physical memory that is ad- 
dressable by the 5000 MC) total system ca- 
pacity is possible with |-megabit SIMMs. 

In normal operation, the memory of the 
5000 MC is logically divided to allow 
640K for DOS, 384K for shadow RAM, 
and the balance in the extended addressing 
range. Buying the base system thus yields 
you 640K DOS and 1,024K extended 
memory. 

The circuits on the main logic board in- 
clude all input/output functions, with the 
connectors for the standard-equipment 
ports soldered directly to the board. In ad- 
dition, the main logic board provides flop- 
py disk control circuitry, the continuously 
running time-of-day clock, and CMOS 
setup memory—the last two in self-con- 
tained modules. Lithium battery power 
promising a 10-year minimum life is 
sealed within the black epoxy of these 
modules. 

The ROM BIOS, which bears a Phoe- 
nix copyright, is also located on the main 
logic board. According to Tandy, this 
BIOS is designed to mimic that of IBM’s 
PS/2 Model 80 rather than the Model 70 
the 5000 MC more closely resembles 
physically. 

The shape of the board itself is that of a 
chevron with one arm somewhat atro- 
phied. The board skirts around the edges of 
the drive bay and under the power supply 
to fit the maximum possible board space in 
the confines of the chassis. Indeed, the use 
of separate logic and memory boards was 
compelled by a lack of main board real es- 
tate rather than upgrade flexibility, accord- 
ing to Tandy. Although circuit compo- 
nents on the board are somewhat 
generously spaced (at least when com- 
pared with those on an IBM PS/2 planar 
board), the 5000 MC relies heavily on 
VLSI circuits (chiefly the Intel Micro 
Channel implementation) and space-sav- 
ing surface-mount devices. The design, 
layout, and construction are all well fin- 
ished, although a few green jumper wires 
(so-called ‘‘engineering change orders’’) 















marred the main logic board of the produc- 
tion-model evaluation machine. 

Connectors for eight expansion slots 
are arranged at the left rear of the system 
support board using the same spacing as an 
AT, 0.8 inch, a factor that likely made the 
adaptation of an existing case relatively 
easy. Similarly, the slots have AT-class 
headroom, more than an inch in excess of 
what Micro Channel boards require. 

Of the eight expansion slots, three are 
reserved for special system functions 
(plugging in the CPU board and memory 
boards) and use proprietary connectors, 
leaving five Micro Channel slots for ex- 
pansion. Two of these are equipped with 
32-bit connectors and electrical character- 
istics of slots in IBM’s PS/2 Models 70 and 
80 (that is, DMA can address only the first 
16MB of the address range of the 80386 
microprocessor). Two slots are of the un- 
adorned 16-bit Micro Channel variety 
found in the PS/2 Models 50 and 60. The 
remaining slot uses the 16-bit MCA bus 
with the special IBM video extension for 
adding in graphics coprocessor boards 
such as IBM’s 8514/A. 

In the evaluation machine, one 16-bit 
Micro Channel slot was filled with an 
Adaptec ACB-2610 hard disk controller 
that accompanied the optional hard disk. 
According to Tandy, the ACB-2610 was 
the highest-performance ST-506 adapter 
they could find that was compatible with 
the Micro Channel bus. Other 5000 MC 
drive options use other controllers or host 
adapters, depending on the interface used. 
Both ESDI-based and SCSI-based hard 
disk subsystems are available as options 
for the 5000 MC. 


































MASS STORAGE MASTERY The 
5000 MC also varies from both AT and 
PS/2 practice when it comes to mass stor- 
age options. The larger chassis of the 5000 
MC (when compared with IBM’s desktop 
PS/2 series) buys mass storage space in ad- 
dition to extra slots—a total of four disk 
drive bays. 

One bay, near the upper-right comer of 
the chassis, holds a half-height 31-inch 
device and is filled as standard equipment 
with a 1.44MB floppy disk drive, a Sony 
MFD-17W-70D in the evaluation ma- 
chine. Immediately left of this bay is a sec- 
ond 31-inch bay that will accommodate a 
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QUALITY ABOVE ALL” 4 


While others in the computer industry seem 
preoccupied with offering cheap technology, 
Arche Technologies offers something 
different: Quality Technology. i = 
That's why every Arche product is designed by VIAUAZINE 
some of the best engincers in the business, and aI Toya 
why each unit is hand assembled in the United sie 
States, passing through a rigorous series of tests 
and inspections. 

1-800-422-4674 
Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48835 Kato Road, Fremont, CA 94539 


Arche, Arche Logo, Rival 286, Rival 386, Pro-File 286 Server, Pro-File 386 Server, Station 88, Super Station 286, and Quality Above All are trademarks of Arche 
Casche pea ae 
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HARD DRIVES 


(INTERNATIONAL 


Card Drive HARD CARDS 


Card Drive 20- 8225 68ms $279 
Card Drive 30-8438 68ms $309 


Card Drive 40-8450 46ms $359 
These Card Drives use quality MiniScribe drives. 
\ --Featunes-- 
| -Available for PC/XT“and most Tandy models. 
| -Quality engincered for reliability. 
| -Auto lock feature. 
-ONE YEAR Warranty. 
-Super casy installation and setup. 
-Pre-formatted, Pre-tested and READY TO GO! 


“WORRY FREE° 
GUARANTEE 
half ht. 65ms $279 "eimai 
half ht. 46ms $319 
M3675 half ht. 61ms $379 
ST251/PS180 half ht. 40ms $499 


TLL KITS COME COMPLETE... 
h drive, controller, cables, How-To Manual 
1g hardware. 40Mb and larger drives 
partitioning software. * 


ALL DRIVES include AT mounting hardware and 
"Disk Manager" formatting/partitioning software! ! 


40Mb Seagate ST251-1 halfheight 28ms $399 
71Mb MiniScribe M6085 fullheight 28ms $539 


160Mb MiniScribe M3180E halfheight 16ms $1375 


340Mb MiniScribe M9380E fullheight 1l6ms $2195 
High Capacity drives include an ESDI “I to 1" high p 


ss as Teena” Rae 
Cali Toll Free |-800- 734. DISK 


ry 
H Intemational Orders: (602) 784-1038 ese ond ovtenay ansect 


a crenge cs 
Order Status: 1-800-234-5197 New Gu archaye tr Ameican be 
1912 W. Pourth St. Tempe, AZ 85281 Lec lpellg a Rereno ng 
(602) 784-1038 om eS | Bl Sree Adds eweorg fe noses 
TELEX: 405765 FAX: (602) 829.9195 oe) care nae teere a heane 
South American Distributor: Hardware Express Never a Surcharge pinche ci teeta ate 
7. Luis Thayor O11SL-10 Deron 
Phone (S42}2511144 PAX (362) 2259664 for Visa or MasterCard cre c Ket vamgtees ae: 
Santiago-Chils (at 
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full-height hard disk or other device. 

The drive in this left-hand bay is se- 
cured to a removable metal mounting tray 
that attaches to the front panel of the chas- 
sis by two screws. The drive is attached to 
the tray conventionally, by three screws in 
its side mounting holes. A fourth screw is 
not used because it would conflict with the 
mounting hardware of the righthand flop- 
py disk bay. 

The standard-equipment floppy installs 
with three screws in its conventional 
mounting holes holding it inside its bay. 
Again, the fourth screw is not used in order 
to avoid conflicts with the adjacent bay. 

The only downside to this mounting ar- 
rangement for 34-inch devices is that the 
right floppy disk must be installed first (or 
the hard disk must be removed before re- 
moving the floppy). Because the floppy 
disk is standard equipment, this arrange: 
ment does not present a major design 
shortcoming. 

Directly below the side-by-side 34%- 
inch bays are a pair of over-and-under 5'/- 
inch drive bays that can be used for a single 
full-height drive or two half-height de- 
vices. Both bays have front-panel access. 
AT-style adapters allow these bays to be 
used for 3%-inch drives, should you re- 
quire it. 

Both of these 51-inch bays use propri- 
etary nylon mounting rails, which come 
installed in the 5000 MC system. These 
rails are an intelligent improvement on the 
ordinary AT design. Once the rails are 
mounted on a drive, they slide and latch in 
place in the system chassis, without tools. 
An inch-wide copper panel on each rail 
grounds the drive to the chassis, eliminat- 
ing the need for separate ground wires. 

The Tandy power supply offers three 
disk drive power connectors, a sufficient 
number for normal expansion of the 5000 
MC, because the standard-equipment flop- 
py doesn’t use a connector. Instead, it re- 
ceives its electrical supply through its data- 
and-control cable. This cable is equipped 
with two connectors in addition to the one 
for the standard-equipment floppy: one for 
a second 32-inch floppy and another for a 
5%-inch floppy. The connectors are func- 
tional duplicates, however, so only one ad- 
ditional floppy drive can be connected to 
the 5000 MC. 

Bezels for 32-inch floppy drives are 
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AST makes the fastest and highest-quality desktop need to manage your small business or home office, 
computers in the'business world. One of thern is +, or use it as a node in a local area network. 

right for you. Whether you need a personal com- Our Most Powerful Wonders. For high-speed 
puter for general office work, engineering, desktop CAD/CAM/CAE, multitasking, multiuser environ- 


publishing, financial analysis . : ments and LAN file service, choose AST’s top per- 
of running your business at’ .- *. forming systems. The 25 MHz AST Premium 386/25 
home, you can.count on AST :. _ and 20 MHz AST Premium/386C bring the highest 
to fit your desktop ‘size, your - + »performance to your sophisticated 386-CPU based 
beige ae aig need for ‘ "applications. 
*. Our Most Versatile Wonder. If you have to 
Our sa Wonders. If °° choose one computer that satisfies © 
you want extra performance and high quality the broadest range of needs, let it ora 
_ without spending a lot of money, try our newest be the AST Premium/286. Perfect Top Rated 
“| computers — the AST.Premium® 386/16 and the for flying through word processing, PFA 
* AST,Bravo/286. Our cache-based AST Premium large spreadsheets and even techni- —PC Digest 
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AST Bravo/286 Workstation/266 +) AST Premium/286 AST Premium 386/25 
Extra value, quality Executive styling  SQutstanding, industry State-ol-4the-ast 
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for business or compatibility ina ‘Sosiness and technical LAN file service and 


home office use. powerful 286 computer. applications. CADICAMICAE. 


is limited, but your appetite for speed and power 
isn't, the-AST Premium Workstation/386SX and the 
AST Premium Workstation/286 

offer test-proven compatibility 

you can rely on. These sleek, 

small-sized wonders are the qual- 

ity answer to cost-effective, high- *|. 

performance desktop.computing. 

, AST Servite; ais And Reliability 
Eighth Wonder. The AST ie ocare ie means is prod- , 
sucts and service. In fact, PC Week ae a 
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For the products and service that will make j you tthe 
next wonder of the world, ask for AST Computers. 
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Microsoft just eliminated a 3000-pound headache _ to the Microsoft COBOL Animator source level debugger, 
for mainframe p' nes With Microsoft® ne Microsoft Editor and other powerful utilities. 
Optimizing Compiler 3 One final assurance. Because Microsoft COBOL 

Now instead of SE eSly Microsc OOBOL = 3.0 is now mainframe COBOL compatible, you'll enjoy a 


waiting for mainframe time, you seamless flow of source code between mainframe and 
can bring your COBOL programs PC environments. 
right down tothe PCon your desk Feel free to also enjoy the highly technical informa- 


tion in the adjacent column. Then call us at ee 1261 


Suddenly you've a eoieont ae un- 
for more information and the dealer nearest yo 


known in other 





as serious ered ai BONE ES The mainframe wait is over with Microsoft 
You've got full MS* OS/2 “COBOL 3.0. Appearing soon on a PC near you. 
support to let you break the 640K memory barrier. i 
You've got te Sogn teeta COBOL 
is now anative compiler. rime nes 
You've got a rich Seveaoniet environment thanks Making it all make sense: 
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Microsoft COBOL 
Optimizing Compiler 
Version 3.0 for 
MS 0S/2 and MS-DOS” 


Complete COBOL Solution 
for Application Maintenance 
and Development on the PC. 


« Develop and port large mainframe 
applications on the PC. 

« Break the 640K barrier with OS/2 
support including dynamic link librar- 
ies and multi-thread support. 

« Develop programs that run in both 
MS-DOS and OS/2. 

« Compatible with several different 
COBOL dialects. (IBM* VS COBOL 
I~ IBM OS/VS* COBOL, IBM SAA, 
Data General, and others.) 

+ Call Microsoft C and Macro Assembler 
routines. 

¢ HUGE memory model allows data 
items to be greater than 64K. 

« Full network support with record and 
file locking including Novell. 


Powerful 
COBOL Development 
Environment. 

« Animator source level debugger. 
Trace execution, backtracking, break- 
point DO statements, and periodic 
breakpoints. 

+ Microsoft Editor, the programmer's 
editor for both MS OS/2 and MS-DOS. 
Reconfigurable and extendable editor 
that even lets you run your programs 
from within it. 

« Incremental linker for MS OS/2 per- 
forms partial links up to 20 times 
faster thana full link—only changed 
modules are relinked. 


ANSI 85 
COBOL support. 


+ Certified HIGH by National Bureau 
of Standards. 

+ Structured language enhancements: 
Scope delimiters 
In-line PERFORM statement 
CALL BY CONTENT statement 
EVALUATE statement 
Negated conditions 
Global variables 
Reference modifications 
Nested programs 


Native Code Compiler 
with fast execution. 
« 10x faster computations than MS 


COBOL 22. 
» 30% faster I/O than MS COBOL 22. 
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molded into the plastic front panel of the 
5000 MC case. When the second 34-inch 
bay is unused or a hard disk is installed in 
it, its bezel area is covered by ablank panel 
that slips into the drive slot cutout. While 
this scheme eliminates the need for finding 
proprietary bezels when installing an after- 
market floppy disk, it also makes the use of 
internal 32-inch tape backup units more 
difficult. Such tape drives will have to be 
installed in the larger drive bays and may 
require special extension cables for their 
input signals. 

Unused 54-inch bays are convention- 
ally covered over with removable blank 
panels. The top blank panel is attached by 
two screws. The bottom panel slides up 
and out once the blank above it is re- 
moved. 

Several hard-disk options are available 
from Tandy, all at premium prices. The 
smallest are 40MB units, currently avail- 
able using either the ST-506 or SCS1 inter- 
face, each costing about $1,500. The eval- 
uation system was equipped with an 84MB 
ST-506, a better buy on a bytes-per-buck 
basis at $2,000. The same capacity is also 
available with the SCS1 interface for $399 
more than the ST-506 product. Other SCS1 
capacity drives include 170MB and 
344MB at $3,099 and $3,999 over base 
price. An ESD1 drive with a 140MB ca- 
pacity is available as an alternative at a cost 
of $2,399. 

The drive in the evaluation machine 
was a Rigidyne (Control Data Corp.) 
Model 94355-100 with 100MB of unfor- 
matted storage. This drive formatted down 
toa capacity of 76MB and delivered an 18- 
millisecond average access time. 


PIXELS AND KEYS = Tandy supplies its 
own version of IBM’s 101-key Advanced 
keyboard with the 5000 MC. In layout, the 
keyboard exactly duplicates 1BM’s prod- 
uct with 12 top-row function keys, a dedi- 
cated cursor keypad, and dual Ctrl and Alt 
keys flanking the Spacebar. The only visu- 
al difference between the two is that the 
Tandy product puts the green LED indica- 
tors for locking Shift keys in the keys 
themselves, while 1BM rounds up the 
three lights and corrals them at the upper- 
right comer of the keyboard. 

Besides the layout, Tandy tried to du- 
plicate the IBM keyboard feel and has 





come reasonably close. The Tandy key- 
board gives genuine tactile feedback witha 
very light mechanical keyclick. Its 
touch—the pressure needed to activate in- 
dividual keys—is somewhat lighter than 
the IBM’s, a feature that many typists may 
prefer. 

The tops of the keys on the Tandy key- 
board have a more-pronounced concave 
curvature and lack the raised plastic bumps 
on the home-row F and J keys and the cen- 
tral numeric 5 found on 1BM’s keyboards. 
This difference is trifling, particularly 
when allowing for the vast superiority of 
the Tandy keyboard when compared with 
those of many other makers, most notably 
Compaq. 

The coiled cable, which extends from 
about 4 to 9 feet, is permanently connected 
to the keyboard. To match the 5000 MC 
system unit, it uses the same 6-pin minia- 
ture DIN connector as does IBM. In fact, 
the IBM and Tandy keyboards proved in- 
terchangeable, each working with the oth- 
er manufacturer's computers. 

Although no display is included in the 
base price of the 5000 MC, the likely 
choice is the monitor that accompanied the 
evaluation system, a Tandy Video Graph- 
ics Monitor model VGM-300. This 14- 
inch fixed-frequency color VGA-compati- 
ble display uses analog inputs and the same 
15-pin high-density D-shell connector as 
official IBM displays. Neither its 74-inch 
video cable nor its 66-inch power cable is 
detachable. 

The 14-inch screen produces an active 
viewing area that measures about 12 inch- 
es diagonally. The image is moderately 
bright and has good color saturation and 
sharpness throughout its control range. 
Brightness and contrast controls are pre- 
sent as thumbwheels tucked under the left 
comer of the screen bezel. A rectangular 
power button and a green LED power indi- 
cator are part of the bezel itself. 

Rear-panel controls include only three 
vertical-size controls to allow individual 
adjustment of image height in any of the 
standard VGA operating modes: 350 line 
(EGA compatible), 400 line (text and dou- 
ble-scanned CGA), and 480 line (VGA 
graphics). The case is reasonably com- 
pact, at 12 by 144 by 15 inches (HWD), 
designed to sit flat atop the 5000 MC with- 
out a tilt-swivel base. 
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CopyWrite 
copies 
everything! 


CopyWrite removes copy- 
protection from hundreds of 
software packages. if you 
find a case where CopyWrite 
can not remove protection, 
we will send you a custom 
CopyWrite for a fee. 


CopyWrite stili includes the 
utility that makes copies of 

hundreds of other software 

packages. 


CopyWrite is revised regu- 
larly to keep up with the iat- 
est in copy protection. Revi- 
sions are available for $25 
US. 

CopyWrite requires an IBM PC, XT, 
AT, PS/2 or compatible with 256k 
bytes of memory and at least one 
diskette drive. it is not copy pro- 
tected. CopyWrite is not for mak- 
ing copies for sale or trade, or for 
any other use that deprives soft- 
ware authors of payment for their 
work. 


CopyWrite costs $75 US. 


Customizing Is an additional 
$100 US per product. 


When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 


To order, send us a check for 
$75 US funds, or cali with 
your credit card. We ship 
within a day. Available on 3 
or 5 inch diskettes. 


Quaid Software Limited 
45 Charles Street East 

Third Floor Dept M120 
Toronto Ontario M4Y 182 
Canada 


(416) 961-8243 
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PERFORMANCE MATCH = Implemen- 
tation of IBM’s Programmable Option Se- 


lect is part of the Micro Channel standard, | 


and the Tandy 5000 MC correctly follows 


through. As with IBM PS/2s, the 5000 | 


MC is set up using a software procedure 
contained on a special Reference Diskette 
accompanying the system. Keeping with 
IBM practice, the Reference Diskette also 
includes system diagnostics. But unlike 
most PS/2s, the 5000 MC also has two 
banks of eight DIP switches and several 
jumper blocks for configuring the system. 

One jumper block is the easiest to un- 
derstand. It resets the system’s CMOS 
configuration memory back to its factory 
defaults. The procedure is necessary be- 
cause the internal battery power in the 
CMOS memory module cannot be discon- 
nected should the system accidentally get 
into an illegal or irrecoverable setting. 

The DIP switches and the rest of the 
jumpers configure the 5000 MC to use dif- 
ferent sizes and quantities of memory 
modules. Considering that the 5000 MC 
allows only four different memory config- 
urations, the number of switches and ad- 
justments seems excessive. Ordinarily, 
however, you won’t have to deal with 
them. 

Entirely menu driven, the Tandy soft- 
ware setup procedure sets system options, 
handles low-level disk formatting, and 
controls features such as three levels of 
password protection (boot-up, keyboard, 
and network access) and fast or normal 
keyboard speed. The Tandy setup system 
works like the IBM prototype, using 
Adapter Description Files and allowing 
expansion products from third-party ven- 
dors to seamlessly blend into the system 
setup procedure. 

On today’s personal computer market, 
the Tandy 5000 MC ranks as a high-per- 
formance machine, although its 20-MHz 
clock speed prevents it from rivaling to- 
day’s top performers running at 25 MHz. 
At its speed level, however, the 5000 MC 
performs extremely well. It handles the 
80386 Instruction Set test somewhat faster 
than big-name competitors like IBM's 20- 
MHz PS/2 Model 70 and Compaq’s origi- 
nal 20-MHz Deskpro, and scores just be- 
hind Dell’s Model 310. 

The memory-access speeds of the 5000 
MC are as fast as or faster than those of its 








competition. While the preproduction ver- 
sion of the 5000 MC examined in the First 
Looks section of PC Magazine had diffi- 
culty running PC Labs’ extended-memory 
benchmark tests, the production model re- 
viewed here raced through them. fn fact, 
its extended-memory write times are re- 
markably fast, perhaps because of an inter- 
action between the benchmark tests and 
the 5000 MC’s memory cache. 

The 5000 MC holds a potentially larger 
advantage over conventional-bus comput- 
ers in its /O performance, particularly in 


= The memory-access 
speeds of the 5000 MC are 
as fast as or faster than 
those of its competition. 


multitasking and multiuser applications, 
because of its Micro Channel architecture. 
This speed potential will be tapped only 
when peripherals that take advantage of 
the Micro Channel’s bus arbitration sys- 
tem become commercially available. 

Of course, the use of the Micro Channel 
raises one important question: exactly how 
compatible is the 5000 MC’s bus with that 
of IBM? The answer is that you probably 
won’t have to give compatibility a second 
thought. The 5000 MC could deal with all 
the Micro Channel expansion boards with 
which it was tested. 

As to software, compatibility also 
proved excellent. Moreover, because 
Tandy offers three operating systems for 
the 5000 MC—besides MS-DOS, a Tandy 
version of OS/2 and SCO Xenix are avail- 
able—it can mun nearly any single- or mul- 
tiuser application on the market. 

As with the extended memory han- 
dling, the VGA circuitry of the production 
5000 MC has been improved from that of 
earlier prototypes. Where the earlier sys- 
tem fell short of complete register com- 
patibility with IBM's own circuitry (losing 
points for rough diagonal scrolling and im- 
proper handling of timing), the production 
unit demonstrated smooth operation on all 
counts except one. Some direct register 
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“The Detaworid 286 |12 MHz] AT competibie...[is}... 


tha fastest machine of the nine tested in thet review EDITOR’ 
[July 1988). (September 27. 1988). 











and NOW ! 
BP heheseair meg ob 0} 5 (0) (Gis) 20MHz 286 
MAGAZINE SI= 22.5 
“Marvelously cheap, powerful 
alternative ... outperformed the f _ ’ 
other 288's ...” i gz 
(October 11, 1988) i i 
* q if 
ey, 





Portacomp I! 
DATA-286 12MHz 80286 running at 8/12Mhz, fi wait state DATA-286 20MHz 
80286 running at 8/12Mbhz, 0/1 wait state Phoenix BIOS std. (Award BIOS opt.) 80286 running at 10/20Mhz 
Phoenix BIOS std. (Award BIOS opt.) 512KB of RAM, expandable to IMB on board AWARD BIOS std. 
512KB of RAM, expandahie to.1 MB on board Socket for 80287-8, -10 IMB of RAM, exp. to 2MB on board 
Socket for 80287-8, -10 Real-time clock with battery backup EMS 4.0 support for memory over IMB 
200W power supply 1,44MB 3.5" floppy disk drive Socket for 80287 
Real-time clock with battery backup 20MB, 39ma, celf-parking hard drive 200W power supply 
1.2MB floppy disk drive 102-key keyboard with "ctick" Real-time clock with battery backup 
Hee ge ete disk controller _ Supertwist backlit LCD, 640x400 res. 1.2MB floppy disk drive 
(1:1 interleave controllers available) RGB/monochrome output port 1:1 interteave floppy/hard disk controller 
101-key keyboard with “click® Weighs under 20 Lbs. 101-key keyboard with "click" 
Mono card w/parallel port (720x348) 1.2MB external floppy drive opt. Mono card w/parallel port (720x348) 
TIL monitor with tilt/svivel base Carrying case available TTL monitor with tilt/swivel base 
$1195 $1975 


$1555 
COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 


























101-key enhanced layout 

L-shaped large return key 

Integrated dust caver (paper rest) 
80286 8/12MHz, 0/1 wait $89 





4.7U6(2/6MHz (20MHz opt.) Phoenix BIOS std. (Award opt.) 





















Vertical Case IMB of RAM. exp. to 10MB 512K RAM (exp. to IMB) 
Front panel on/off switch Phoenix BIOS std. (Award opt.) | 200W power supply ; 
220W power supply 220W power supply 1.2MB 5.25" floppy drive 
6 half-height drive bays 1.2MB floppy disk drive 20MB hard dick drive 
a 16 tee Dys SR*(H1) fhard disk per oiperoy Pp eadic backlit LCD 
; 101-key keyboard with "click® output port 
Available fe 286-/386- models Five 16 and two 8-bit slots S expansion clots 


Mono card and | monitor $1995 


1 parallel, 2 serial ports $1875 








1 Prices subject to change. No charge for credit card, check, C.0.D. 30 day moneyhack guarantee (Shipping charges non-refundable). Dept. C 


] Dealer/overseas inquiries welcome 


| In-Callf. 1-800-722-7734 INFO: (213) 695-3777 
) Out-Callf. 1-800-722-7702 TECH: (213) 699-8250 
A Monday through Friday, 7 AM. to6 P.M. Saturday 9 A.M. to 3 P.M. PST. 3733 San Gabriel River Parkway, Pico Rivera, CA 90660-1495 


A PREFERRED COR Puree SYSTEM 





WE'VE GOT A LOT TOBACK US 





WHEN YOU CONSIDER DATA BACK-UP MEDIA FOR YOUR SYSTEM, TAKE A LOOK AT THESE FACTS. THE PHILIPS 
CASSETTE FORMAT GIVES YOU THE GREATEST CAPACITY AT THE FASTEST TRANSFER RATE. PLUS, THE HIGHEST 
RELIABILITY AND A COST-EFFECTIVE MEDIUM. ALL AVAILABLE IN A 3%” FORM FACTOR. BECAUSE WE PUT THE 
TAPE TENSIONING AND GUIDE MECHANISMS INSIDE OUR DRIVE, INSTEAD OF WITHIN THE MEDIA ITSELF, WE'VE 
ELIMINATED A MAJOR CAUSE OF LOST DATA. OUR SERVO-CONTROLLED DC MOTORS MAINTAIN CONSTANT TAPE 
TENSION AND SPEED SO OUR ERROR RATES ARE THE ABSOLUTE LOWEST. AND, OUR NEW CT-600N CASSETTE TAPE 
CAN RELIABLY STORE UP TO 155MB OF DATA IN ONLY 23 MINUTES. WHEN YOU CONSIDER ALL OF THIS, USING 
ANYTHING ELSE WOULD JUST BE BACKING UP. 





TEAC 


BOSTON (506) 683-6327 DALLAS (Z14{ 231-8886 ROCKY MTN (602] 242-4025 {303} 427-3443 (601) 532 7111 SAN JOSE 1408) 432 7224 LOS ANGELES (2131 727-7682 726-0303 CANADA FUTURE ELECTRONICS INC. (514| €54-7710 
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Share 


Printers 


Transfer files and a whole lot more with ManyLink. 
ManyLink for PCs is the inexpensive software 
package that lets two PCs (or a PC and a laptop 
7 or PS/2) share printers, transfer files and a 
whole lot more. Just connect the PCs together 
with the supplied serial cable, install the 
software, and you can share any printer 
connected to either PC. All ppinting 
and file transfers are done 
in ene background, so both PC 
users can continue working even 
while their files are being printed or 
transferred, 
More than two PCs? ManyLink for Work = 
Groups allows up to eight PCs to share printers and transfer 
files, There’s no better way to make your printers and people | 
work more productively. 
With ManyLin& for NetWare, any user can print 
to any printer cabled to any workstation 
on the network, saving time wasted 
} trekking to file server printers. - | 
_ And users can cransfer files 
! from workstation to oe 
_workstation with a simple 
“COPY” command. 
. \All ManyLink products 
J allow users to send short 
messages with a “CHAT” command, and provide security for 
sensitive files. NetLine’s latest product, MazyLink for ISDN, 
lets you use your ISDN telecommunications system ' 
to network your computers, share printers and 
| 
| 





manipulations were not effective, such as a 
register-rotate-right instruction, The per- 
formance of the display system proved 
good, just slightly slower than that of 
IBM’s own 20-MHz PS/2 Model 70. It 
lagged noticeably behind Compaq’s 16-bit 
VGA but outran ordinary (non-Micro 
Channel) 8-bit systems. 





NEW DIRECTIONS Perhaps more im- 
portant than the 5000 MC itself are its im- 
plications about the direction the PC indus- 
try is taking. The cloning of the Micro 
Channel has a different complexion from 
that of PC- and AT-standard machines. To 
this day, most industry-standard-architec- 
ture computers are physically and electri- 
cally pattemed after the IBM prototypes. 
For example, most AT clones duplicate 
the basic IBM design with two stacks of 
5%-inch form-factor drive bays, one bay 
reserved for internal hard disks, eight slots 
arrayed on the left side of the computer, 
power supply tucked in the rear. Even sys- 
tem boards are of similar dimensions and 
laid out like IBM’s. The cases are dimen- 
sional duplicates, and even the styling 
strongly resembles the work of IBM. 

The 5000 MC and other machines soon 
to be on the market show that Micro Chan- 
nel compatibles will not fit this pattern. 
Each one has its own look, capacities, and 
abilities. Upcoming Micro Channel ma- 
chines from other vendors also demon- 
strate new design independence. 

Advanced Logic Research, perhaps 
better known by its initials, should now be 
shipping its first Micro Channel machine, 
the MicroFlex 7000, that provides more 
mass-storage options and higher-quality 
video than either Tandy’s or IBM's offer- 
ings. An 80386-based computer running at 
25 MHz, the MicroFlex 7000 is designed 
as a top-performance PC with a 128K stat- 
ic-RAM cache (based on 25-nanosecond 
chips) and a unique 128-bit data path be- 
tween the cache and main memory. Addi- 
tional performance can be gained with its 
optional 80387 or Weitek 3167 numeric 
coprocessor. The vertically oriented chas- 
sis holds eight slots (five 16-bit, three 32- 
bit) and five drive bays (two full-height 
5¥%-inch, two half-height 54-inch, and a 
32-inch for the standard-equipment 
1.44MB floppy drive). In addition to seri- 
al, parallel, and mouse ports, enhanced 
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transfer files. So whether you have two compu- 
ters, a NetWare network, or an ISDN system, 

when you think of sharing printers, atta 
think of ManyLink. aes 


iNet Line 


2155 North 200 West, Suite 90 
Provo, Utah 84604, 801/373-6000 
NetWare is a registered trademark of Novell, Inc. 


NetLine products are now available through Micro D. 
CIRCLE 147 ON READER SERVICE CARD 











OF THE TWO FASTEST 
NETWORKS, ONLY ONE IS 
IBM-COMPATIBLE, USES PURE 
MS-DOS OR 0S/2, AND ALLOWS 
PEER-TO-PEER SHARING 





POWERLan’ 


So what does a pure MS®-DOS and NETBIOS-based network buy you? 

A familler operating environment. No need to introduce proprietary operating 
systems and disk formats. You get direct MS-DOS file sharing. Use NORTON Utilities® it 
you want. You can even borrow a server to run MS-DOS or OS/2® standalone if needed 
without retormatting the disk! 

Ease of use. Simpler, less time-consuming Installation. Easy maintenance by 
PC-literate staff, even first-time users! 

Immediete eccess to latest technology In peripherals. No need to wait for 
special drivers. If it runs on MS-DOS, it runs on POWERLan. 

Immediete use of a myriad of network applications. Like communications 
gateways and databases. And we don't mean a limited set of applications that run ona 
NETBIOS emulation and are available from only one source. 

Speed. Pure MS-DOS servers are fastest for MS-DOS users! Ask about 
POWERLan benchmark results! 

POWERLan PC networking products Include: 

© POWERLan /4, /8, or /+ — LAN software for 4, 8, or an unlimited number ot users 

® POWERserve™ — a dedicated file server of unequalled speed and capacity 

™ POWERsave™ — automated backup and archive tacility tor all hard disks on the 

network (even Novell toa!) 

® POWERmirror™ — volume or disk mirroring system for fault tolerance 

™ POWERbridge™ — a transparent bridge between any two NETBIOS networks 


CIRCLE 313 ON READER SERVICE CARD 


Call 1-800-825-LANS 
Dealer inquiries invited 

800 Lincoln Center e 7800 IH-10 West 
San Antonio, Texas 78230 





POWERLan POWERsive POWERserve andPOWERMtror are trademarks of Purtormance Technology Inc. 
All coher products mentioned are trademarks of therr respective manufacturers, 


























































VGA circuitry is built in, offering resolu- 
tion up to 800 by 600 pixels. The minimal 
configuration comes with 2MB of RAM 
(expandable to 16) and a 120MB ESDI 
drive for $9,499. The step-up model with a 
300MB drive lists for $12,499. 

American Mitac Corp. promises two 
Micro Channel compatibles in the next 
few months, both designed to beat IBM in 
the number of Micro Channel slots avail- 
able in a desktop machine. 

Due in late April or early May from Mi- 
tac is an 80386SX-based machine slated as 
a super-Model 50. This smali-footprint 
machine will use Intel’s 16-bit 80386 chip 
Tunning at 16 MHz. Standard equipment 
will include built-in VGA circuitry, IMB 
of RAM, a 1.44MB 3'4-inch floppy disk 
drive, two serial ports, one paralle! port, 
and six Micro Channel expansion slots. 
According to Mitac, it will be OS/2 com- 
patible and will include a LIM EMS 4.0 
driver and a target price of $2,700 to 
$3,000. 

In late May, Mitac hopes to introduce a 
Model 70/80 compatible. A small-foot- 
print machine like the Model 70, it will be 
electrically and logically more similar to 
IBM’s Model 80, running its 80386 micro- 
processor at 20 or 25 MHz. Its standard 
features and ports will be the same as on 
the 386SX model, although some of its six 
slots will implement the full 32-bit Micro 
Channel. With IMB of RAM and no hard 
disk, its estimated price will be about 
$3,500. 

Wells American promises unique Mi- 
cro Channel flexibility once availability of 
its PS/2 adapter module for its CompuStar 
system becomes a reality around April of 
this year. One of the $1,245 adapters will 
add five Micro Channel slots to an existing 
AT-bus 80386-based CompuStar, or two 
modules will stretch the machine to ten 32- 
bit Micro Channel slots. Models are avail- 
able with 16-, 20-, or (starting February 
1989) 25-MHz 80386 microprocessors 
coupled with a 32K cache of 25-nanosec- 
ond static-RAM chips and an Intel 82385 
cache controller. Either an 80387 or a Wei- 
tek 3167 numeric coprocessor can be op- 
. tionally added. 

Standard features of the vertical-chassis 
CompuStar system include a wealth of 
drive bays: four 5/%-inch half-height bays 
with front-panel access, two 3'4-inch bays 
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Connect to GenlTech 


PASSWORD : 1-800-843-4302 


NETWORK STARTER KIT 
2a 


$975 


INCLUDES NOVELL ELS 4 USER SOFTWARE 
4 ARCNET CARDS. CABLING & PASSIVE HUB 




















GENTECH 386-20 .......$1995 


© 80386-20 Processor, 20MHZ, 0 Wait state 

© 1 MB RAM expandable to 4MB on Motherboard, 
¢ Using 1 MB static column RAM, upto 12MB 

© 80387-20 suppor, 21 on Norton's Benchmark 

© Runs Novell, XenuvUnix, CAD, O/S 2 

© AWARD Bios, one 32BIT. five 161, two Bbit siots 


GENTECH 286-20 ....... $1325 


* 80286 Processor, 20MHZ Clock, 0 or 1 Wait State 








STORAGE HARD DRIVES FOR LAN e 512K RAM exp to 1 MB on Mamboard 
ACCESS TIME 18MS/COMPSERVEDIREADY TO USE * EMS 4.0 Driver, 80287-10 Support, Phoenix Bios 
© Norton 23, Landmark 26 7 MHZ 
230MB SCSI DRIVE 285MB SCSI DRIVE OLS we 
WICONTRDLLER WI/CONTRDLLER Bele eee yh ci. GENTECH 286-12 ........ $885 
Stiinbbintnenmerenaai ces © 80286 Processor, 12/6 MHZ Clock, 0 Wait state 
$1899 $2499 ° 512K RAM exp. to 16MB using 100ns 256K D RAM 
7 @ 8 slots upgradable to 1MB on Motherboard 
NETWORK INTERFACE CARD GENTECH S86" 16 ¢ Standard bios, built-in hard disk set up 
HARVEST ARCNET HARVEST ETHERNET aay Sh Ste”) GENTECH 286-10 ........$819 
@ 80286 Processor, 10/6MHZ Clock, 0 Wait state 
$99 $159 
TIARA ARCNET TIARA ETHERNET -—-* 8386-16 Processor «pile oogliame is or wOretaal 
$109 $ 199 16MHZ, 0 Wait state ¢ Standard bios, built-in hard disk set up 
« 1 MB RAM expandable to 
4MB on Motherboard, yet lrg 
ACTIVE HUB PASSIVE HUB : pee aa statle column RAM e nies RAM expndabe to 640K on motherboard 
ul e tes on ion Scale 
$219 $39 e 40MB Hard Disk © One 360KB Floppy Drive, ser/par/clock 
: a ace © 84 key Keyboard 
NOVELL ELS 8 USER SOFTWARE =~ 80387-20 support 
$879 DA gels a a! * iodine carmowea 
. _____ ¢ VGA Color Video Card * CALL FOR HARD DISK OPTIONS: 
MATH CO-PROCESSORS 14” Color Monitor 20MB MINISCRIBE . . $189 
80387-20 All our 286 and 386 systems include 1.44MB or 1.2MB floppy dnve, dual floppy/hard dnve controller, 
$429 220 Watt power supply Oual seniat and paraile! ports, and 101 key enhanced keyboard 
¢ 1 YEAR WARRANTY: All Parts and Labor. 
COMPUTERS SACNNERS/DIGITIZERS/PLOTTERS LASER PRINTERS 
AST RESEARCH DEST 2020 Scanner $Call BROTHER HL-6 Laser Pnnter $1899 
Premium 286, Mod 70512K RAM, 10MHZ $1199 HP Scanjet Plus $Call HEWLETT PACKARD 
Premium 140x, 1MB RAM, 40MB Harddisk $2241 ~~ LOGITECH SCANMAN handheld _ $179 Laser Jet i1/lID $1799/2879 
Premium Workstation 103/105 $999 KURTAIS/ONE 12X12. $399 OMSPS810. $4279 
Premium 386/300 1MB RAM $2629 | SUMMAGRAPHICS Summasketch $379 
Premium 386C Mod300, Cache Mem. 1MB RAM $2759 HP Sketchpro $429 DOT MATRIX 
COMPAQ COMPUTER HEWLETT PACKARD 
Deskpro 386/20e Mode! 1 $3898 570A Drattipro plotier $2899 Peet caeans $559 
Deskpro 386E Model 40 $4895 DLX/ELX Draftpro plotier $Cail sUPaintlot 9699/1029 
Laptop SLT Model 20/40 $9959/4399 HOUSTON INSTRUMENTS Deekcletr aby bee 
ZENITH DMRS OMP 2 $9149/4295 BROTHER ML 1708/1724L $4791669 
Supersport 286 wi20MB $3199 
Supersport SE w/20MB $ig999 CUSTOMER SERVICE 
s VIDEO FOR CAD 
MATH CO-PROCESSORS AB: 732-5556 NEC Muttisync Plus $929 
(LOWEST PRICES!) NEG Muttisync XL $2229 
8087-3/8087-2 so 800-843-4302 HITACHI 19° Superscan $2179 
0287-8/80287-10 $219/249 FAX NO. NECMVA-16' Neo Card 099 
80387-16/80387-20 . $929/429 ARADI us 
80387-25/80387-SX saase 401-732-5518 PARADISE VGA 16 $319 


VISA, MC, COD, CORPORATE PO ACCEPTED 
217 Broadway Sute 615 NY_NY 10007 





internationai inquiries Weicome 
We handle all your paper work 
CIRCLE 266 ON READER 5ERVICE CARD 


ea Soniecn 


Add 2% for COD Minimum PO $500 Prices subject to 
change Return authonzalon required lor defective 
merchandise All returned nan-detective merchandise 
subject to 20% restocking charge 
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with front-panel access, and one internal 
5¥%-inch full-height bay. Standard ports 
include two serial, one parallel, and one 
mouse port. Both EGA and VGA circuitry 
are built onto the system board, with the 
potential to increase resolution to | ,024 by 
768 pixels (but no 8514/A compatibility) 
with a $195 upgrade kit. 

With five AT-compatible slots, a 
42MB ST-506 hard disk drive, a 1.2MB 
5%-inch floppy disk drive, and IMB of 
RAM, the 16-MHz 80386-based Com- 
puStar lists for $4,440. Up that to 20 MHz 
and pay $300 more. Operation at 25 MHz 
is $1,100 additional. 

The design independence reflected by 
these computers and the 5000 MC is good 
both for the industry and consumers, be- 
cause it promotes innovation. Freed from 
the constraints of the official IBM way of 
doing things, engineers can mix in the fea- 
tures and compatibilities that others ne- 
glected: slots, drive bays, higher-quality 
video, and cross-compatibility. 

The downside to each manufacturer’s 
design independence is the lack of the uni- 
formity that has made most PC products 
interchangeable commodities. Without a 
single unifying design, you're less able to 
shop around for components. No longer 
can you buy a system board from one ven- 
dor and a case from another, put them to- 
gether, and expect to have a computer 
equal to that of most minor manufacturers. 
You will face similar bottlenecks in wait- 


ing for proprietary replacement parts. 


VANGUARD OR VICTIM? Will the 
Tandy 5000 MC and these other machines 
bring greater acceptance to Micro Channel 
architecture? Sales will be the final adjudi- 
cator. If users rush to buy Micro Channel 
compatibles as fast as factories can churn 
them out, no question will remain. 

Still, the performance advantages of the 
new architecture remain a promise unful- 
filled. Just as it was 2 years ago, the Micro 
Channel remains an architecture for the fu- 
ture. No current hardware product takes 
advantage of its potentials. However, the 
day when the Micro Channel will prove its 
mettle appears much closer. IBM has set 
the challenge, now the computer industry 
must rise to meet it. 

Examined on its own, the 5000 MC is a 
very good computer. It’s fast, although not 




















1,200 FAXES 
Out by Noon... 
With FaxCast, No Sweat 











FAX communications are fast, reliable, easy-to-use and 
relatively inexpensive. But, sending a document to tens, hundreds 
or thousands of FAX machines is tedious—requiring hours of man- 
ual input on most FAX machines. Even the best FAX equipment 
can't meet this challenge. 


FaxCast — Fast, Reliable, Low Cost 

Now you can broadcast to multiple FAX addresses using an 
IBM compatible PC and Xpedite FaxCast™ service. You simply 
send your FAX address list and your message through FaxCast 
service. Your message is electronically merged with your addresses 
and automatically delivered. FaxCast service offers a variety of op- 
tions including the use of your letterhead and the ability to send 
graphics. You can specify when your broadcast will begin or have 
delivery done overnight—when one page documents can be de- 
livered for less than 25-cents.° 
Convenience & Higher Quality 

You'll try Xpedite FaxCast for convenience and low delivery 
prices; but, you'll stay for quality and reliability. Documents deliv- 
ered through FaxCast are clearer than documents sent from FAX 
machines — and Xpedite FaxCast is the reliable means of broad- 
casting FAX communications. 

To find out how Xpedite FaxCast will help you, give us acall. 


call today 


1-800-227-9379 
IN N.J. CALL 201-389-3373 


Xpedite Systems, Inc. 


446 Highway 35 
Eatontown, NJ 07724 
‘Debvery charges based upon outpul time and vary by document length and density 
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“1 don't want to hear about 
trading 386 performance 
for portability... It's just not 
an option.” 


























ZENITH INNOVATES AGAIN" 


Today's leader in battery-powered portables gives you the 
first 386 laptop with all the options you asked for. 


It's here. TurbosPort 386.” Created for one simple reason: You asked for 
it. Another Zenith Data Systems innovation for the way you work every day. 

The lightweight TurbosPort 386 is a technological first loaded with one 
breakthrough after another Like our Page White display, which virtually 
duplicates printed-page clarity. With sharp black images on a fluorescent 
backlit screen. And for ultimate speed, we've innovated far beyond our com- 
petition. To maximize your Windows-based applications in or out of the office. 

TurbosPort is also the first 386 laptop to ride on Zenith’s Intelligent 
Power Management System™ It gives you control of battery usage, so you'll 
always have the 386 performance you need. With no plugs. No cords to tie you 
down. You even get the desktop 
comfort of a detachable keyboard. 

Now you no longer have to 
trade power for portability. And 
the proof is in the innovation. The 
Zenith Data Systems TurbosPort 
386. The only portable to give 
you ail the options of 386 desktop 
performance. In the office. Or 
anywhere. 

For the name of your nearest 
Zenith Data Systems authorized 
dealer, call 1-800-553-0559. 


Zi data 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON® 








Graphics simulate Microsoft® Windows, a product of Microsoft Corporation. 
Microsoft® Windows is included with ali hard disk models of Zenith Data Systems’ 
advanced desktop systems. ©1969, Zenith Dove Symems 
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THE BEST SELLING 


FORMTOOL. 








FORMS PACKAGE 
IN THE WORLD. 


CREATE, EDIT, MANAGE, AND PRINT 
CUSTOM FORMS ON ANY PC AND PRINTER. It’s easy to see why 


Forniloo! has become (and remains) the most popular forms package in the world. 
It’s specifically designed to help you concentrate on gathering information—the way 
you need it—and offers the maximum versatility of any forms software available— 
and unlike our competitors, ForniTool requires just 256K. 

Because Forntfool isn’t a graphics based product, it’s fast enough for experts and 
easy enough for even computer novices to learn immediately and achieve profes- 
sional results in minutes. With ForniIbol, you can create, edit, fill-in or merge-in in- 
formation and print any form—just as they see it, right on the screen—without 
requiring graphics cards or even a color monitor. 


EASY INFORMATION GATHERING. rornitoot features ‘intelligent’ line- 


drawing—just position the cursor, hit one key, and FormTool draws the line. A cou- 
ple of additional keystrokes and Fornifco! will create a grid to your exact specifica- 
tions. You can mix line widths, even draw double lines—al! with perfect corners. 
And Fornifool can produce virtually any size form, complete with easy merge func- 
tions, a sophisticated forms organizer and sideways printing capabilities. 

You'll quickly change typefaces and font sizes within the form, have access to 

symbols and characters—even oversized letters! And Fornilool's printer sup- 

port Is unmatched—over 200 dot-matrix and dozens of lasers—with 


more being added every day. STULL JUST $95 


INCLUDES FREE! Formifool’s “Greatest Hits!—Volume One,” an assortment of ready-to-use 

forms on diskette, plus The Fornilvol Business Forms Collection, over 60 forms designed specifically 
i pein an Sane Ua had OOP Productive Forms,” by 
seis aaie-auphania”” 


‘BLOC Publishing Corp. 800 Prenat gel al Suite 765, Coral Gables Plorida 33134 Viss and 
internauonal orders add $10 00 FL residents add 6% sales 





For mtool « (600) 688-2562 for information 


= COMPUTERS 


FACT FILE 


Tandy S000 MC 

Tandy Corp. 

1700 One Tandy Center 

Fort Worth, TX 76102 

(817) 878-4969 

List Price: With 2MB RAM, 1.44MB 31 
inch floppy disk drive, $4,999; with 80MB 
hard disk. $6,999; with 140MB hard disk, 
$7,428; VGA monitor, $629; DOS 3.3, 
$120. 

In Short: The first Micro Channel-compat- 
ible computer. the Tandy 5000 MC offers 
greater expansion possibilives than tts IBM 
predecessors, as well as impressive perform- 
ance. This machine doesn’t offer much of a 
price break over the IBM PS/2 Model 70- 
121, but it’s a well-engineered icebreaker in 
the elone marketplace. 
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the fastest machine available. It’s compati- 
ble, if you want to commit to the Micro 
Channel standard. It’s compact. And it has 
good growth potential. 

Compared with its closest IBM equiva- 
lent, the IBM PS/2 Model 70, the 5000 
MC has little to be ashamed of. While the 
Model 70 can boast complete Micro Chan- 
nel and IBM compatibility by definition, 
the 5000 MC gets as close as the industry 
has come to expect of clones. 

The 5000 MC pulls ahead when it 
comes to expansion possibilities. Its room- 
ier case, greater number of drive bays, and 
extra expansion slot make the 5000 MC a 
better choice in any application where de- 
mands on the computer are likely to grow 
(and that means nearly every application). 
The option of adding an internal 54-inch 
floppy disk will help offices in transition 
from PC bus to Micro Channel standards, 

As a first effort at Micro Channel com- 
patibility, the Tandy 5000 MC is a surpris- 
ingly good computer. In fact, it’s an excel- 
lent choice for a high-performance desktop 
PC, regardless of what bus is inside. Were 
all compatibles executed as well as the 
5000 MC is, the Micro Channel might just 
become a quality as well as a performance 
standard. 


Winn L, Rosch is a contributing editor of 
PC Magazine. 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch™, asophisticated 
sharing device, combine it with MasterNet™ 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 





7ZyROSE 


? ELECTRONICS 
Give a Rose to your computer 


@ 


it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 


Commitment to Excellence 

At Rose Electronics, we're not satisfied 
until you're satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
Institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 


PO. Box 742571 © Houston, Texas 77274 © Tel (713) 933-7673 @ FAX (713) 933-0044 © Telex 4948886 


CIRCLE 290 ON READER SERVICE CARD 










“Project Scheduler. 4. 
The difference is ome chal: 


ROGER MEADE, PRESIDENT, SCITOR CORPORATION 


“I brought the excitement 
back to project management with a 
product that really works for you. 


“Software products claim- 
ing to be #1 in project 
management aren't living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re- 
ports continue to be con- 
fusing and unreadable. 

“I challenged my devel- 
opment team to build a 


totally new product with 
unmatched speed, power, 
and ease-of-use. They 
met this challenge with 
Project Scheduler 4. 
“Project Scheduler 4 
is the first PC-based pack- 
age that integrates high- 
resolution graphics with 
all the management tools 
you need. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. And 
responsibilities, deadlines, 


and resource bottlenecks 
are all spotted at a glance. 


“You see more on paper, 


too. Project Scheduler 4 
gives you graphic reports 
that minimize tedious 
cut-and-paste assembly. 
They're instantly under- 
standable. Not to mention 
simple to generate for 
impressive presentations. 
“Because scheduling 
is primarily a visual pro- 
cess, Project Scheduler 4 
uses an intuitive, graphic 





interface that gives you 

a clear view of the big 
picture. Gone are hard- 
to-remember commands 
and keystroke sequences. 
Here is the future of ad- 
vanced productivity tools’ 


For more information and 
a brochure, call or write: 


415/570-7700 


250 Lincoln Centre Drive 
Foster City, CA 94404 


Hester . 





@ ALTERNATE INPUT 


FROM FAX 
TO FINISH 


SCANNERS 


BUILD A 
BETTER 
IMAGE 




















Image and text scanning for the PC has come a long 
way in 5 years. What started as a handful of special- 
ized systems has grown into a mass market of more 
than 150 different products, ranging from $200 hand 
scanners to $16,000 optical character reader (OCR) 
scanner systems. A growing number of third-party 
developers are joining the fray as well, providing soft- 
ware for OCR, image editing, fax, and image data- 
bases. 

This dramatic growth came from both the East and 
the West. The Japanese have improved scanning tech- 
nology so that it can transmit information by the page— 
the only practical way to handle their iconographic 
language. And there’s no doubt that the Japanese 
dominate the hardware market: Ricoh, Canon, Micro- 
tek, and other Japanese manufacturers produce over 
95 percent of scanners sold in the United States. 

America contributed the other market. Spurred on 
by the Apple Macintosh and by growing demands 
from the MS-DOS side, desktop publishing helped 
create today’s image-hungry market. According to 
the market research firm Dataquest, scanner sales 
have increased an average of 250 percent annually 
from 1984 to 1987, with another 200 percent increase 
for 1988. The number of vendors seems to be quickly 
increasing, and the list of sophisticated features is 
growing. In just 3 years scanner manufacturers have 
doubled resolution, added gray-scale capability, and 
standardized file formats, creating a wealth of possi- 
bilities that are just now being explored. 


FIERCE COMPETITION Desktop publishing 
also has made OCR more popular than ever. Fierce 
competition among the big players, in fact, has im- 
proved performance, driven down costs, and pro- 
duced some real breakthroughs. 

Four years ago, successfully scanning typeset doc- 
uments would've cost over $40,000 and required a 


Desktop publishing is only one application 

for today’s text-and-image scanners. No one 
scanner-and-software combo offers everything, 
and these 21 desktop models are proving their 
mettle in diverse areas like image storage and 
retrieval, fax, and spreadsheet scanning. 
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minicomputer. Today, your PC can have 
similar capability for under $5,000. The 
new breed of OCR scans columns in one 
pass, adds formatting codes, paginates, 
speli-checks, and produces nearly finished 
files—all in the background. There is also 
a growing number of simple OCR soft- 
ware packages for under $1,000 for type- 
written documents, line listings, and 
spreadsheets. 

The biggest trend to watch in 1989 is 
the rise of third-party OCR and image-pro- 
cessing software. Jim Cavuoto, who pub- 
lishes the Micro Publishing Report, has 
covered scanner and OCR developments 
for over 5 years. ‘‘We now have scanners 
that serve as a platform for independent ap- 
plications software, where you can choose 
applications that you need,’’ he notes. 
“There are image applications, OCR ap- 
plications, and some PC fax boards with 
application software. Having independent 
applications is the key to the growth of the 
scanner market. As third-party developers 
come out and support scanning engines, 
you'll see an exponential growth in the 


types of things you can do with a scan- 
ner.”” 


EVOLVING APPLICATIONS The pre- 
dominant use for scanners remains desktop 
publishing. According to Dataquest, about 
25 percent of the scanners sold have OCR 
capability, which suggests most buyers are 
concemed primarily with image capture. 
And while some scanners are also used in 
the CAD markets, these systems are usual- 
ly too specialized for general office use. 

One growth area for scanners may be 
facsimile transmission, or fax. Datacopy 
has offered a scanner-fax system for 2 
years, and other vendors like The Com- 
plete PC offer scanner interfaces for fax. 
Yet the much-ballyhooed marriage be- 
tween scanners and PC-based fax has not 
yet translated into big sales. 

The other potential scanner market that 
holds promise comprises image storage/re- 
trieval systems, which store documents as 
picture-pages instead of as a string of tex- 
tual characters. Championed by products 
like AT&T’s Overview Scanner, imaging 
documents lets you store not only the tex- 
tual content of a page: any pictures, page 
format, even marginal notation can be 
stored in this fashion as well. 





Image storage/retrieval represents the 
future for scanning on PCs. Enabling tech- 
nologies like improved data compression, 
read-write optical disks, faster retrieval 
systems, and high-resolution displays are 
still a few years off. 


HOW THEY WORK Most scanners 


| bounce light off a page and measure how 


much light comes back. White reflects al- 
most all the light, black absorbs most of it, 
and various shades of gray reflect light in 
proportion to their density. Most scanners 


Scanners take two 
approaches to 
continuous-tone 

images. The first is 
dithering. The other, 
relatively new to the 

PC, is gray scaling. 
—— a 


measure reflected light with a CCD 
(charge-coupled device), which sends dif- 
ferent signals to the PC based on how 
much light is received. The various signals 
from the scanner are sent either to a co- 
processor or to the PC’s own CPU for pro- 
cessing. From there, what happens to the 
signals depends largely on the application 
software. 

With image processing, there are sever- 
al choices. With line or bitonal art, there 
can be only two values: black or white. En- 
gineering drawings, pen-and-ink sketches, 
blueprints, and the like fall into this cate- 
gory, and the image processing is relative- 
ly straightforward. 

Photographs and other kinds of contin- 
uous-tone images present another prob- 
lem. A simple black-and-white photo of 
your backyard barbecue may have more 
than a million different values of gray. 
While these gray tones add depth to the im- 
age and make it appear realistic, the pro- 
cessing power required to get a million 
gray values is well beyond the PC’s capa- 





bilities. Even if you could process it, there 
is no output engine capable of showing the 
full range of gray values; better output is 
often attained through a process known as 
dithering. 


DITHERING ON THE JOB Scanner 
manufacturers have taken two approaches 
to handling continuous-tone images. The 
first is known as dithering. Gray values are 
measured, thresholded at specific values, 
then converted into a bitmap pattern based 
on those values. The darker the gray, the 
denser the pattern. Dithering remains the 
most common technique used for scanner 
output. It is usually stored in the .PCX for- 
mat (Z-Soft’s PC Paintbrush), although 
some scanners also use Dr. Halo’s .PIC 
format or the GEM-compatible .IMG for- 
mat. 

Like all bitmaps, dithered images can 
be edited using a paint program, but that’s 
the extent of the manipulating capabilities. 
You can’t scale images or manipulate im- 


| age quality without altering every pixel. In 


many ways, a dithered image is the digital 
equivalent of an instant photograph. 


GRAY-SCALING SCANNERS The oth- 
er method is called gray scaling and is rela- 
tively new to the PC. Gray scaling is the 
digital equivalent of a photographic nega- 
tive. Instead of converting gray values to a 
fixed pattem, the scanner software can 
store gray values with the file. The most 
common file format for gray-scale images 
is called TIFF (tagged image file format). 

The amount of gray-scale information 
depends largely on the scanner’s capabili- 
ty, and on what you intend to do with it. 
Unlike the dithered image, gray-scale im- 
ages are not given any specific pattem until 
they’re printed out. You can store and ma- 
nipulate a large number of gray values, but 
much of the information may be lost if you 
print them on a low-resolution device (see 
the sidebar ‘More Than a Black-and- 
White Decision’). 

Some of the scanner manufacturers 
aren’t willing to hostage gray-scale output 
to third-party hardware—at least not com- 
pletely. Microtek intends to announce a 
coprocessor board for the Hewlett-Packard 
LaserJet Series II that it claims will deliver 
magazine-quality gray scales. Intel has al- 
ready announced a similar product, the Vi- 
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sual Edge System. 

As output improves, the importance of 
gray-scale-manipulation software in- 
creases (see the sidebar ‘‘Brushing Up 
Your Gray Scales”), With image-manipvu- 
lation software, gray-scale images offer 
desktop publishers the equivalent of a digi- 
tal darkroom. 























SCANNING AND OCR In the case of 
OCR, signals for gray levels are converted 
to either black or white, based on a thresh- 
old set by the application software. Most 
lower-priced OCR software uses a scan- 
ning method known as matrix matching, 
or font recognition. Character images are 
isolated, placed in a fixed matrix, and 
compared against tables of known images. 
When there’s a match, an ASCII character 
is produced. Unrecognized characters can 
be flagged, or the OCR software can be in- 
structed to make a ‘‘best guess.’’ Some 
software can even be ‘‘taught”’ to recog- 
nize new or low-contrast characters either 
by your editing the original character table 
or adding an exceptions character table. 
Matrix matching works best with 
monospaced characters, as found on type- 
writers, line printers, dot matrix printers, 
and letter-quality printers. Although some 
matrix matching claims to work with pro- 




















means proportional output from IBM Se- 
lectrics and earlier-model daisy wheel 
printers. When shopping for lower-priced 
OCR software, expect it to be matrix 
matching. 


FEATURE EXTRACTION Scanning 
books, newspapers, magazines, and other 
professional-quality documents, however, 
demands a more powerful recognition 
technology. Feature extraction, also 
known as feature recognition, is based on 
the principle that each letter has distinct 
features regardless of the font; the letter R, 
for example, has the same basic features 
whether it’s printed in Times Roman, Gar- 
amond, Franklin Gothic, or Helvetica. 
Feature extraction software examines 
the scanned image and then builds a list of 
features. When a set of features describes a 
specific character—in the case of an R, for 
example, an upright stroke with a bowl at 
the top and a tail running from the bowl 
down on right—the software responds by 





portionally spaced characters, this usually 








generating that character. 

Feature extraction is independent of 
both the font and character spacing and so 
can be used on almost any kind of printed 
material. But decorative fonts, deliberate 
distortions, and other typographic touches 
may cause problems. Very tight letter- 
spacing and kerning (adjusting the space 
between letters) still pose the greatest 
stumbling blocks to feature extraction. 

Some OCR manufacturers have gone 
well beyond character recognition to in- 
clude document format information. The 


Determine your 
production metrics: 
Who will use the 
scanner? How often, 
and for what existing 
or future 


, applications? 


scanners from the Kurzweil division of 
Xerox Imaging Systems and from Calera 
Recognition Systems (formerly Palantir) 
can scan multicolumn documents in one 
pass; double-sided documents can be 
scanned, turned over, scanned again, and 
then paginated. Tabular material can be 
scanned, recognized, and formatted for 
specific applications. And selective scan- 
ning can be used with databases, spread- 
sheets, and fax documents. 


A SYSTEM FOR YOU The only down- 
side to this wealth of image and OCR fea- 
tures is having to choose what you need. 
Even with falling prices, most desktop 
scanning systems start at $1,500, and you 
can spend 10 times that amount with little 
trouble. 

Once you’ve narrowed down the 
amount you can spend, you have to con- 
sider how you’ll use the scanner. Don’t 
worry about resolution or gray scales until 
you've determined the production metrics: 
Who will use the scanner? How often, and 








for what existing or future applications? 
What about the physical layout—desktop 
versus hand-held? Is the scanner for per- 
sonal or public use? Who will manage and 
maintain it? 

Carefully consider the type of scanner 
you buy. If you want one that’s the digital 
equivalent of a photocopier, flatbed scan- 
ners have a definite advantage. They are 
preferred for accurate alignment of de- 
tailed line drawings, and you can copy pic- 
tures from books and magazines without 
destroying them. Best of all, flatbed scan- 
ners don’t jam pages. 

There are several new flatbed models 
that are similar to photo enlargers: the im- 
age is placed on a copyboard and scanned 
from above. The copyboard scanners are 
intended for scanning both pages and ob- 
jects, but your success in 3-D will depend 
largely on the scanner’s depth of field. In 
some cases, copyboard scanners require 
special lighting considerations; you may 
even need to put your unit in a special im- 
aging room that will allow you to control 
lighting. 

Roller-feed scanners with built-in page 
feeders are usually preferable for OCR and 
fax, particularly in an office with a limited 
need for image scanning. In this case, take 
pains to check over paper handling careful- 
ly. How easy is it to clear a paper jam, and 
can anyone do it? Also check to see how 
software handles jams, misreads, and oth- 
er hardware errors. 

You can get the best of both worlds by 
purchasing a flatbed scanner with a sheet 
feeder, but think hard about this ‘‘all-pur- 
pose’’ option. OCR and fax can take a lot 
of time, and that may frustrate artists who 
need quick scans on demand. Prices have 
fallen to the point where it’s possible to 
cost-justify two scanners in a medium-size 
production center. A lower-priced scanner 
with sheet feeder can be attached to an AT 
as the text workstation, complete with 
OCR and in-board fax. The higher-priced 
imaging scanner can be tied directly to a 
production PC. 

Ina busy office where the scanner dou- 
bles as the fax system, your hardware 
should be particularly rugged. Look for 
easy-to-load trays and clearly labeled con- 
trols. Check the paper path: find out what it 
takes to clear a paper jam, and ask how 
much damage a staple will do. Examine 


PC MAGAZINE eee 1989 
1 


@ DESKTOP SCANNERS 





hen thetimehas come 

to take the plunge, 
you may be tempted to go out 
and buy the slickest scanner 
and the hottest laser with the 
fanciest features. After all, 
it’s your publication. Andit’s 
got to look great, right? 
Before you buy that scanner, 
though, do a little homework 
and match the scanner, 
printer, and software to 
create the right look at the 
right price. 

First, step back and take a 
look at what you want or 
need. A simple newsletter on 
adot matrix printer requires a 
lot less horsepower than a 
book being sent to a type- 
setter. Scanning and printing 
a black-and-white cartoon 
takes much less sophistica- 
tion than manipulating a 
multishaded landscape 
scene. When you know what 
you are going to scan and 
print and how it should look, 
you are ready to choose some 
equipment. 

If you neglect matching 
your scanner’s capabilities to 
your printer, you'll just be 
wasting features. An Epson 
FX or LQ printer can only 
print 144 or 180 dots per inch, and a Hewlett- 
Packard LaserJet prints at either 150 or, with 
extra memory, 300 dpi. An image scanned at 
400 dpi will have to be enlarged to print 
properly (at 300 dpi), while a 200-dpi image 
will be scaled down to condense its dots into 
a smaller area. The scanner software may 
attempt to scale the image to the proper 
resolution, but an odd conversion of scanner 
and printer resolution can lead to misshapen 
renderings of the image. 

Scanners can also detect a certain number 
of gray tones. Some devices, such as hand 
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Original black-and-white photo 


scanners, try to convert the gray tones into a 
predefined and usually coarse dither 
pattern—often with poor results. When the 
image is scaled up, the original gray tones are 
gone and the dithered patterns are replicated. 
With more-sophisticated scanners, the gray 
tones are represented by a group of dots that 
more realistically recreate the gray in the 
image. It can then be scaled into a larger 
image with relatively little distortion of the 
original tones. 






B CONSIDER 

THE RESOURCE 
Even if you're going for 
high resolution, you need to 
consider the resources 
required to store and 
manipulate the image. A 
single 8'4- by 11-inch image 
scanned at 300 dpi eats up 
over 1MB of disk storage 
without gray scaling, and 
over 8MB using 256 levels 
of gray (fourimages, inother 
words, would fill a 32MB 
hard disk). Some packages 
require additional expanded 
memory to hold a large 
image. Although you would 
seldom scan a full page, a 
multipage manual with 
pictures and illustrations can 
quickly fill up a disk. 

No one company has the 
ultimate combination of 
scanner, printer, and soft- 
ware, but there are plenty of 
products to choose from for 
the price you are willing to 
pay. If you're just loading 
images for a video database, 
a scanner like the AT&T 
Overview is all you need. If 
you do a lot of black-on- 
white scanning, you can get 
by with a simple, non-gray- 
scale desktop scanner or even a hand scanner 
like Logitech’s ScanMan. A 300-dpi laser 
printer produces relatively poor output for 
high-level gray-scale work, so you'd only 
need a scanner with 64 or fewer levels to be 
effective. (The samples on the next page 
represent low-level gray scales.) Yet to 
produce magazine-quality output off-siteona 
1,270- or 2,540-dpi device like the Linotronic 
L series, you'll want a scanner that can 
produce all the gray levels you can get. 

The scanning software can also make or 
break your output. The package should take 
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300 dpi on a QMS PS-800+ 
laser printer 


advantage of the scanner’s capability and 
render the image into a format that is easy to 
import. It should support popular formats like 
TIFF and .PCX and have plenty of tools to 
scale, clean up, and crop the image properly. 
Often desktop publishing packages like 
PageMaker also have tools to crop, stretch, 
and move an image once it’s been imported. 


® THREE-WAY TRADEOFFS 
To get the print quality you want, you'll need 
to make trade-offs involving resolution, cost, 
and often time. Depending on the complexity 
ofthe content, a $2,500 to $3,000 laser printer 
can produce a good 300-dpi page in a couple 
of minutes (unless you’re handling images 
with gray scaling, the slowest of which took 
us 3% hours to print). By adding a $1,500 
printer controller like the LaserMaster, you 


per Inch with 4-bit grsy 
scsisa. Ths Imags’s fils 
sizs wss 3MB. it wss 
output firat to a QMS 
PS-800+ (with Post- 
Script Version 46.1) at 
150 and 300 dpi, thsn 
to a Linotronic high- 
snd typssetter at 450 
dpi—ths Imsgs’a 
orlginel setting—and et 
1,270 dpl. The 150-dpi 
aampls, not shown, 
differed little from 300 
dpl et the 16-gray-acsls 
levsi. The sams hsid 
true for the 450-dp! 
sampls compsred to 
1,270 dpl; only the lat- 
ter sampis Is shown. 









can cut the time down to 30 seconds or less 
with the same resolution. The Varityper 
VT600 will print a 600-dpi page in a minute 
or two if you've got $18,000 to spend. Most 
people don’t have the $30,000 to $100,000 to 
buy a Linotronic, but you can send your page 
or disk file to a professional typesetter and get 
1,270 or 2,540 dpi for $10 to $40 a page, with 
24-hour turnaround. 

Discovering that you have chosen the 
wrong scanner is an expensive and frustrating 
lesson. Yet, with a little planning and the 
fruits of our research, you should have no 
difficulty identifying a scanner that will do 
the job for the right price -—Mike Falkner 


1,270 dpi ona 
Linotronic typesetting unit 
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fay-scale scanners capture more | 

than just a pattern of black and 
white. By measuring the intensity of re- 
flected light, scanners can capture gray 
scales, or tones of gray, which give im- 
ages the appearance of depth. If you’ve 
ever copied a photograph on a photocopi- 
er, you’ve seen what happens when you 
lose gray information. Highlights be- 
come distorted blobs of black with scat- 
| terings of gray, or bright whites with no 
values. 

Earlier scanners avoided the problem 
| by measuring values of gray and assign- 
ing them a specific pattern (dither) based 
on a square of pixels, which became the 
halftone dot. On some systems you can 
select the type of dithering pattern, but 
whichever you use, in most cases you’re 
limited by the output resolution of laser 
printers. A 4-bit pattern produces 16 lev- 
els of gray with a halftone screen of 70 
lines—worse than the daily newspaper 
and with far less detail. 

While today’s gray-scale scanners 
can often capture 64 or more shades of 
gray, the need often arises for retouch- 
ing, altering, or completely changing an 
image before converting it into a halftone 
screen for printing. Until recently this 
meant turning to Z-Soft’s PC Paintbrush 
Plus and proprietary editors as the only 











means of manipulating images. Control 
was minimal. And although some of 
these packages allowed global contrast, 
brightness, and tonal changes, most of 


the construction, particularly of the paper 
trays, and make sure that the hardware will 
be able to take some abuse. 

Once you’ve settled the physical layout 
and operation, you have most of the infor- 
mation you need for evaluating application 
software. Systems that'll be used by a 
number of people need software that’s rel- 
atively easy to use. Automated OCR and 
fax should be a primary concem here, and 
if imaging is low on your priority list, a 
dithered pattern may be all the imaging 
manipulation you need. 

Choosing gray-scaling software and 


BRUSHING UP YOUR GRAY SCALES 


the information was lost during conver- 
sions to bitmaps. 

A new crop of gray-scale image-edit- 
ing software, however, promises to 
broaden horizons on the PC. Some pack- 
ages, like Hammerlab’s ScanDo, are 
sold along with scanners. Z-Soft is ru- 
mored to be offering a new gray-scale 
version of PC Paintbrush that will allow 
more than conversion to dithered bit- 
maps. 

Aldus Corp. offers Snapshot, a video- 
capture system with a gray-scale editor. 
Snapshot offers global or selected con- 
trast, brightness, and gain, changing val- 


either TIFF or .EPS format (up to 256 
levels of gray). 

Microtek will soon introduce one of 
the most ambitious and powerful gray- 
scale editors for the PC: Picture Publish- 
er, which boasts an impressive array of 
features. Like Snapshot, Picture Pub- 
lisher can retouch images, smooth lines, 
spray gray patterns, and manipulate 
global controls like brightness and con- 
trast. But Picture Publisher goes further, 
introducing users to masking techniques 
and customized output that adapts im- 
ages to output engines. Picture Publisher 
can also save settings as defaults for fu- 
ture image processing. 

1 had a chance to try a beta version of 
Picture Publisher and found it nearly ad- 
dictive. Once you have an opportunity to 


other image-manipulation utilities will de- 
pend largely on the kind of publishing 
you're doing. Check your publishing soft- 
ware to see what kinds of graphics file for- 
mats it accepts, and then see how much 
memory you'll need to handle them. Ven- 
tura Publisher 2.0, for example, can dis- 
play gray-scale TIFF files, but you may 
need to hve 2MB of expanded memory 
available to use this feature. See whether 
the publishing software allows you to ma- 
nipulate the image before printing and, 
again, determine your system require- 
ments before you make a decision. 


change tones, touch up areas, and use 
smoothing techniques, you realize just 
what is possible on the PC. Microtek 
documents the obvious limitations using 
VGA (the lowest acceptable resolution 
for editing) and describes in detail the 
technical considerations for final output. 
Even with VGA’s limitations, I found 
more things I could change on the test 
images than 1 had time to take on. 
Picture Publisher rans under Micro- 
soft Windows, so for many desktop pub- 
lishers it will fit in nicely with a suite of 
Windows-based applications (Aldus’s 


| PageMaker and Micrografx Designer, 
ues of gray, posterizing, and sprayed pat- 
terns. It stores halftone screen settings in | 


for example). Microtek also uses an im- 
age-caching technique, so you don’t 
have to invest in EMS memory. 

If you’re serious about manipulating 
gray-scale images, you should have at 
least a basic understanding of the princi- 
ples of photography, along with a strong 
working knowledge of how commercial 
printers use halftone screens to prepare 
art for printing. You also must under- , 
stand how gray-scale information is dis- 
played and printed on the PC. 

Once you’re familiar with how to | 
make use of gray-scale information on a 
PC, you're ready to spend time learning 
how to retouch images electronically. 
Spending time with software like Picture 
Publisher, or other gray scale editors, 
will give you the experience you need to 
master the endless array of possibilities 
for images.—Tom Stanton 


THE REVIEWS To help in making a 
more-informed decision, PC Magazine re- 
views 21 scanners representing both the 
image scanning and OCR markets. Includ- 
ed are products from AVR, AT&T, 
Canon, Chinon, CompuScan, DEST, 
Hewlett-Packard, Microtek, Mitsubishi, 
Panasonic, Pentax, Ricoh, Saba, Shape, 
and Xerox Imaging Systems’ Datacopy 
and Kurzweil divisions. 

But still there were some notable no- 
shows. Because this review focuses on 
black-and-white desktop units, for in- 
stance, no color products from Howtek or 
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PC Suitability to Task 


o scanner or OCR can mean all 

things to all applications, especially 
when the manulacturers have targeted 
such diverse merkets as desktop publish- 
ing, image storage and retrieval, end fax 
linking, among others. Regardless of this 
diversity, products Intended for output 
must measure up to the standards the 
industry has fostered throughout the 
evolution of scanner technology. 

To help you choose the right scanner 
for your own applications, PC Magazine's 
suitability-to-task ratings provide an 
informed (though subjective) meesure- 
ment of how well each model implements 
tha basic features users would expect to 
tind, given the way the vendor has 
positioned tha product. Ratings take into 
account the Intended market and the unit 
price—plus the cost of the softwere 
required to make the hardware shine. 


Each scanner is rated on four tasks, 
two for OCR and two for graphics 
capabilitias. 
® OCR: Mono end proportional- 

apaced fonts. The product should 

accurately scan a wide variety of fonts 
within the 8- to 14-point range, without 
taking an unreasonabla amount of time 
even whan attampting monospaced 
variations of the 10-point Courier 
sample: underlines, boldface, italic. 


Graphics: Line art and halftonea. 
The scanner ahould nat take an 
Inordinate amount of time to scan 
either bitone or halftone art at Its 
highest-quality setting. Nor should the 
resultant files take an excessive 
amount of hard disk space or RAM. 
For line ert, the unit should deliver 6 
claan, unsmudged Image, free from 
misshaping of geometric figures. Gray- 
scale or dithered scanning should yield 
6 crisp, clear output image that dem- 
onstrates high resolution. 


Sharp are represented. Abaton, IBM, To- 
tec, and The Complete PC were unable to 
make our deadline for receiving products. 
Compugraphic, Kyocera, and Intelligent 
Optics were still putting finishing touches 
on new scanners at presstime. E.1.T. and 
Princeton Graphics’ existing scanners 
have been reviewed before (see ‘Scanners 


O—no euch capebilities offered 
poorly auited overall 


close to perfection 


The ratings, on @ scale of 0 to 4, are 
presented in separate boxes that 
accompany each review. They translate 
as follows: 0—no such capabilities offered 
(though they may be available using 
software from third-party vendors); 
1—poorly suited overall; 2—somewhat 
capable, but hampered by one or more 
factors, 3—well suited; 4—close to 
perfection In thia respect. 

Ramember thet these ratings heve 
been adjusted to reflect pricing and 
market positioning. Thus, 6 score of "2" 
might imply that one scanner’s perfor- 
mance is capable, but not sufficiently 
outstanding to justify its high price. In 
another case, ¢ "2" might indicate that a 
scanner has en unexpected (albeit very 
limited) ability to handle soma task that Is 
not emphasized in the product's adver- 
tising. In every instance, of course, a °4” 
would Indicate an excellent bet. 


Take Off,’’ PC Magazine, October 13, 
1987). And while the CDP 9000 from Ca- 
lera is not reviewed among the others here, 
its add-on board/software combination, 
True Scan, has been included in a separate 
sidebar (see ‘‘Supercharging Your Scan- 
ner’). 

What remains is a wealth of possibility. 





The big names in scanner engines—Canon 
and Ricoh—are now competing with 
Hewlett-Packard, Mitsubishi, and Pana- 
sonic. The ‘‘Gang of Four’’ that pioneered 
the American market—Datacopy, DEST, 
Kurzweil, and Microtek—are here in 
force. So are newer players like Chinon, 
Pentax, and Saba Technologies, the latter 
of which is already a presence in the hand 
scanner market. 

Besides showing you what features 
each scanner offers, these reviews show 
you how the players in the scanner game 
have changed to meet the market. There 
are now some big players, and the shake- 
out of startups has settled down. The result 


| is a more robust product offering than ever 


before, with the right mix of hardware and 
software features to fit almost any imaging 
or OCR application for PCs today. 

The maturing market scanner reduces 
the consumer’s risk. It adds stability to the 
emerging third-party applications. As soft- 
ware catches up with the hardware’s po- 
tential, PC users will realize just how far 
they’ve come, and the almost unlimited 
potential for the future —Tom Stanton 


Advanced Vision 


Research Systems Inc. 
Though not widely acknowledged, most 
vendors’ scanners use common engines 
made by third-party manufacturers. Placed 
inside varying chassis models and branded 
with different vendor names, the engines 
assume new identities but operate basical- 
ly the same. 

Not so with Advanced Vision Research 
Systems, (AVR) of San Jose, California. 
AVR is an original manufacturer provid- 


ing proprietary scanning technology to sat- 


isfy a range of needs. Its core products, the 
AVR-302 flatbed scanner, MegaScan 
software, and the MegaBuffer Card, can 


| be purchased together for $2,695. These 
products are also sold separately, since in- 


dividually they offer compatibility and en- 
hancements to other manufacturers’ scan- 
ning, printing, and desktop publishing 
products. 


THE AVR-302°S TEAM 3 MegaScan soft- 
ware, sold separately for $650, is an im- 
age-scanning program based in the GEM 
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environment, a relationship that makes it 
an ideal companion to any other GEM- 
based product, like Ventura Publisher. As 
a standalone product, MegaScan provides 
an assortment of graphic editing tools to 
enhance scanned photos and art, along 
with several formats for preserving these 
images. Included are TIFF, .PCX, .IMG, 
and two CCITT Group Iii fax file formats. 
The software offers four prescanning con- 
trast controls and standard input resolution 
of 300 dots per inch. 

MegaScan can also be used to combine 
scanner-originated text and graphic files, 
or any other files in supported formats. In 
this respect, MegaScan acts as a page-lay- 
out program. This capability, along witha 
self-contained word-processing program 
for additional ease and flexibility, is so- 














SUITABILITY TO TASK 








AVR-302 
















phisticated enough to have produced the 
entire documentation provided with the 
program. MegaScan could be enough 
desktop publishing power to satisfy many 
users. 

The MegaBuffer Card, a multiuse 
memory board, retails on its own for 
$1,095 and comes with 1.3MB of on- 
board memory to enhance the speed of im- 
age scanning and processing. While the 
board can be used with the AVR-302 scan- 
ner, it also supports the Canon Image 
Scanner IX-12F and the Hewlett-Packard 
ScanJet. 

What’s unique about the MegaBuffer 
Card is that it can also be used with Mega- 
Scan as a laser printer controller as well as 
with other applications. It allows full-page 
300-dpi printing, regardless of the amount 
of memory the printer has installed—pos- 
sible because the MegaBuffer Card pro- 
cesses the page image before it is dumped 
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to the printer. The MegaBuffer laser print- 
er interface is considered just another out- 
put device to an application, and AVR pro- 
vides device drivers for supported 
applications. 


“PRETRAINED” SOFTWARE AVR 
also sells MegaRead, a $650 OCR pro- 
gram that reads both mono- and propor- 
tional-spaced fonts. The software is pre- 
trained to read Courier, Letter Gothic, 
Prestige Elite, and Omni. The acceptable 
size range for typewritten, or monospaced 
fonts, is from 8 to 14 points. Typeset or 


= 
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proportional-spaced fonts can be read in a 
wider range—from 6 to 20 points. AVR 
claims MegaRead can be trained to read 
any typeface, even those ‘‘as deadly as dot 
matrix or as archaic as Old English.”’ 

In general, MegaRead fared respect- 
ably in all our font tests—including several 
proportional styles that it was not pre- 
trained to read. In the one font tested for 
which it was pretrained, 10-point Courier, 
MegaRead’s performance rated among the 
highest of all scanners tested. It did experi- 
ence trouble, however, in interpreting cer- 
tain punctuation such as quotation marks, 


The AVR-302 
flatbed scanner, 
MegaScan 
Software, and 
MegaBuffer Card 
Sell for $2,695, but 
are also sold 
separately, as they 
offer compatibility 
with other 
manufacturers’ 
products. The 
MegaBuffer Card 
comes with 1,3MB 
of on-board 
memory to 
enhance image 
scanning speed. 
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Cut Page Printin 
Down'lo Size . 


Cut over-sized page printers down to 
size with Qume’s CrystalPrint Series 
Im. It gives you 50% more desk 
space than the HP Laserjet Series II™ 
and even more capability. In fact, the 
CrystalPrint Series II packs more 
printing power into less space than 
any page printer you can buy. So 
page printing stays desktop close and 
desktop convenient. There's no waiting. 
No noise. And no need to walk toa 
shared printer. 

Cut to the Point 

CrystalPrint Series I is the business 
communications professional. It prints 
text with vivid charts and graphs for 
presentations that get to the point. 
Your point. Precisely. Effectively. 


With a minimum of effort. Plus, 
CrystalPrint Series II gives you total 
compatibility with all your software. 
Whether it’s Lotus®, WordPerfect™, 
Microsoft® Word, Ventura Publisher™ 
or any other program, CrystalPrint 
can speak the right language. It’s even 
upgradable to become PostScript®- 
compatible for total desktop publishing 
capability. 

Cut Size — Not Quality 

With CrystalPrint, you're not just 
buying a printer, you're buying Qume 
quality and dependability. Printers 
built for the long haul. All backed by 
Qume’s worldwide customer care 
program that ensures service and 
support that’s never more than a 





phone call away. So with CrystalPrint 
Series II, you get more than a great 
printer — you get peace of mind. 
CrystalPrint Cuts Costs 

At just $1,999%, CrystalPrint Series II 
not only brings page printing closer, 
it’s also more affordable than ever 
before. For more information, or a 
demonstration, contact your nearest 
Qume distributor or dealer. Or contact 
Qume, 500 Yosemite Drive, Milpitas, 
CA 95035. Telephone (800) 223-2479. 


Qume. 


The Company with Peripheral Vision 


LaserJet Series Il, Lotus, WordPerfect, Microsoft, Ventura Publisher and PostScript are registered trademarks of their respective corporabons, CrystalPrint Series !] is a trademark of Qume Corporation. 


“Suggested retail price 


©Qume Corporation, 1988 
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CIRCLE 361 ON READER SERVICE CARD 


INTRODUCING THE 386 PERFORMANCE SERIES - 
COMPUTERS THAT GIVE YOU FULL POTENTIAL. 


FIVESTAR 386s HAVE THE 
POWER AND FLEXIBILITY 
TO BE USED AS 
POWERFUL FILESERVERS, 
FULLY COMPATIBLE. 


WORKSTATIONS, OR TOTAL 
DESKTOP SOLUTIONS. 
Easy to use in NOVELL and 3-COM 


networks. Supports MS-DOS, MS OS/2, 
Unix and Xenix operating systems. 





Model 325 


¢ INTEL 32-bit 80386 Processor 





running at 25/6MHz user selectable, 


zero wait states 

¢ 1M8 RAM expandable to 32M8 
32-bit Memory 

© 80387 and Weltek 3167 support 

¢ LANDMARK 41.5MHz Rating 

© MIPS 5.84 Rating 

© 128K8 cache memory 

© SLOTS: one 8-bit; four 16-bit; three 
32-bit (one dedicated for memory) 

¢ Serial/ Parallel/Game Ports 

© 1.2M8 or 1.44MB Floppy Drive 

© 101-key Enhanced Keyboard 

© 16-bit VGA Video Card 

© 1:1 Interieave Hard Disk Controiier 


3,895 


Model 320 


¢ INTEL 32-bit 80386 Processor 





running at 20/8MHz user selectable, 


zero Wait states 

© 1M8 RAM expandable to 16MB 
32-bit Memory 

© 80387/20 Coprocessor support 

ANDMARK 30.0MHz Rating 

¢ MIPS 4.33 Rating 

© 64K8 cache memory 

© SLOTS: one 8-bit; six 16-bit: one 


32-bit 
© Serial/Parallel/Game Ports 
© 1.2M8 or 1.44M8 Floppy Drive 
¢ 101-key Enhanced Keyboard 
© 16-bit VGA Video Card 
¢ 1:1 Interleave Hard Disk Controller 


Alt prices and specifications are subject to change 





© INTEL 32-bit 80386 Processor 
running at 16/8MHz user 
selectable, zero wait states 

¢ 1M8 RAM expandable to 16M8 
32-bit Memory 

© 80387/16 Coprocessor suppo | 

© LANDMARK 24.0MHz Reine 

© MIPS 3.43 Rating 

© 64KB cache memory | 

© SLOTS: one 8-bit; six 16-bit; one 
32-bit 

 Serial/Parallel/Game Ports 

© 1.2MB or 1.44MB Floppy Drive 

© 101-key Enhanced keyboard 

© 16-bit VGA Video Card 

© 1:1 Interieave Hard Disk Controller 


$2,195 


Model 316SX 


¢ INTEL 80386 Processor running at 
16MHz, zero wait states 

° 1MB RAM 

© 80387SX Coprocessor support 

© LANDMARK 19.0MHz Rating 

© SLOTS: two 8-bit: six 16-bit 

© Serial/Parallel/(Game Ports 

© 1.2MB or 1.44M8 Floppy Drive 

© 101-key Enhanced Keyboard 


$1,495 


without notice 


FINESTAR Intet, Novell, 3-COM. Unix \enix WS-DOS and MIS OS/2 are registered trademarks 


To order, call: 800-752-5555 
Customer Support: 800-882-4950 
1621 W. Crosby Road, Carrollton, Texas 75006 


WAY trey Wait 
COMPUTER 
CORPORATION 






These Performance 


Pluses are included* 


| on FIVESTAR 386s! 


© High-speed 16-bit VGA Video 

Card (Up to 300% faster screen 
update) 

¢ Hard Disk Controller using 1:1 

interleave (Up to 300% faster 

transfer time) 


*Optional on Modei 316SX 


On-Site Service 
Included! 


¢ FIVESTAR Computers inciude 
1 Year of On-site Service. Service 
Centers nationwide! 


Complete Satisfaction 
Guaranteed! 


® FIVESTAR Computers come 
with a 30 Day Money Back 
Guarantee and One Year Limited 
Warranty on parts and labor. 
Caii for detalis. 
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apostrophes, and exclamation points. 

The MegaBuffer did appear to enhance 
the speed of graphics scanning and pro- 
cessing. Only 6 seconds was required to 
bring in a 4- x 5-inch photograph scanned 
at 300 dpi, and 17 seconds to save it in the 
TIFF file format. If speed happens to be 
your main priority, as when you’re scan- 
ning images for use only in electronic for- 
mats (like image databases), this scanning 
package offers a clear benefit. 

But if professional-quality output is es- 
sential, bear in mind that the AVR-302 is 
incapable of true gray-scale scanning. In- 
stead, 32 levels of dithering are used to 
simulate gray scale. Additionally, the as- 
pect ratios of image and line art produced 
through MegaScan in our tests were curi- 
ously distorted. The manufacturer had no 
idea what caused this occurrence and sug- 
gested it may be linked to the manner in 
which the files were interpreted by the par- 
ticular application used to print our test im- 
ages. In any case, it would have been pos- 


sible to adjust the images to reflect the | 


proper aspect ratios. 


FACT FILE 


AVR-302 

Advanced Vision Research Systems Inc. 
2201 Qume Dr. 

San Jose, CA 95131 

(408) 434-1115 

List Price: With MegaScan image software, 
MegaBuffer Card, and cables, $2,695. Indi- 
vidually: AVR-302 Scanner, $1,595; Mega- 
Buffer Card, $1,095; MegaScan, $650, 

.| MegaRead, $650. 

Requires: 640K RAM, graphics adapter, 
GEM-compatible mouse. DOS 2.0 or later. 
Supports: EGA, Genius, Xerox, CPT 9000, 
ETAP Neftis, Sigma Laserview, and Hercu- 
les monitors; direct printing support for all 
Canon laser-engine printers (HP LaserSet, 
and so forth). 

In Short: Sold together or separately, 
AVR's products offer compatibility with 
many other vendors’ products (especially 
GEM-based products like Ventura Publisher) 
to satisfy a range of desktop publishing 
needs. While not inexpensive, the complete 
package includes trainable OCR software for 
both mono- and proportional-spaced fonts, a 
versatile image scanning program (though 
lacking in gray-scale scanning), and a mul- 
tiuse memory board for speed enhancement. 
CIRCLE 408 ON READER SERVICE CARD 














When you purchase all of them, the 
AVR-302 scanner, its accompanying 
memory card, and the text- and image- 
scanning software are not inexpensive. 
But together they provide a well-rounded 
solution, with better-than-average OCR 
and sufficient image input—and all are 
compatible, easy to operate, and even inte- 
grable within the MegaScan page-layout 
module.—Tami Peterson 


AT&T Audiographic 
Communication 


Systems 

If you have ever thought that underneath 
the controller software, all scanners were 
pretty much the same, one look at the 
$2,300 AT&T Overview Scanner will 
quickly give you cause to change your 
mind. This piece of equipment puts a new 
angle on scanning, by letting you scan 
three-dimensional objects. 

The Overview Scanner looks more like 
the Starship Enterprise than a conventional 
| scanner. Its head is mounted on an arm that 

overhangs the scanner bed, and two fluo- 
rescent tube lights protrude on either side. 
You place documents or objects you wish 
to scan faceup on the bed. Anything up to 
14 inch high (and in some cases an inch or 
so higher) that will fit within the 8- by 10- 
inch scanning area is fair game for this ma- 
chine. 














SUITABILITY TO TASK 


AT&T Overview 
Scanner 


OCR: 
Monvspaced 
fonts 
oca: 


= Bae 
1 2 3 


This 3-D capability isn’t the only depar- 
ture the Overview Scanner makes from its 
brethren: it is also designed to put high- 
quality images on-screen quickly rather 
than produce high-resolution hard copy. 
The scanner’s maximum resolution of 80 
dots per inch makes it poorly suited to 
desktop publishing applications, printouts 
of its scanned-in images lack the clarity 
and detail achieved by its competitors. But 
this product is not intended for output. 
AT&T instead is targeting communica- 
tions functions like teleconferencing and 
image databases. 


THE OVERVIEWS SOFTWARE The 
$750 Scanware program that AT&T offers 
for its scanner includes capabilities that let 


The 
unconventional 
AT&T Overview is 
capable of 
scanning 

3-D objects up to 
VA inches high in 
its 8- by 10-inch 
scanning bed. Not 
intended for 
desktop publishing 
or other 
applications using 
output, the 
scanner ($2,300 
without software) 
ts instead 
recommended for 
teleconferencing 
and image 
databasing. 
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Seniaee this brute to hard labor. Make it 
serve a whole mob of heavy users. Load 
it down with unreasonable demands. 
The LZR 1260 was built to take the 
worst punishment your staff can hand out. 
It can print 12 perfect pee of simple 


text per minute without blinking. In your 
choice of 35 handsome type faces. 





And when it comes? 
to tough, complex ) 
graphics, the LZR 1260 
really moves. Its combina-7"7™ 
tion of a high-speed print 
engine and a 68020 micro- 
processor-based controller 
made it Me hands-down = a ae 
winner of PC Magazines speed tests. In 
fact, it finished three times faster than 
lesser PostScript* printers. 

The LZR 1260 isnt slowed down by 
paper-handling chores, either. It shoots 250 
sheets in, 250 sheets out, without reload- 
ing, And its correct-order feature 
eliminates paper shuffling. 

With options, it will hold two 
more 250-sheet cassettes. Plus a 
huge, 100-envelope feeder. Give it = 
both and it'll handle merged mail- | 
ings of a cover letter, second sheet 
and envelope, without being 
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True PostScript by Adobe and HP Laserjet Plus) 
emulation are standard on Dataproducts'new 
LZR 1260 Laser Printer. } 


BRUTE OF 
! PRINTERS. 

















tended. le AppleTalk or Centronics system. 

This workaholic What's more, it comes with a hefty 
machine not only 4 Mb memory. Which is plenty of room 
operates in true to handle any type of page. store dozens 
PostScript ~s more fonts, and cope with complex 
by Adobe: ud - programs. 
it can emulate ” Add all that to a 
HP LaserJet Plus “wpispaper eruliy pat 50 pase rugged duty cycle 
if need be. While its three ports of 25,000 pages 
mean you can link it with any RS-232C, per mon = 


and you can ._ 












i printer to earn Publish! magazines 

| five-star, “must buy” rating. 

J © And why PC Magazine concluded, 
> ...this is the one printer to get when 
"youd otherwise have to get more CA 
than one.” 


/ j 
/ if uv see why the a an 
— f 2, LZR 1260 
A= ~ a 5) was the only Beemer te 
/ oo iC PostScript 
7 — ~——a AT 4 ili | 












LZR 1260 





2 Dataproducts. 


6200 CANOGA AVENUE. WOODLAND HILLS. CA 91365 {800} 624.8999 EXT 583 
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good OCR software carries a hefty price 


tag. The absolute monarch of the OCR 
performance tests proved to be Xerox's 
Kurzweil K-5000, with a success rate of 
Nearly 100 percent across the board in the 
OCR Scanning Accuracy test, and 
relatively fast scanning times as an extre 
bonus. The cost of this success, however, 
is nearly $16,000. (See also the sidebar 
“Supercharging Your Scanner.") 

lf your documents contain only the 
monospaced Courier font family, the 
Canon Image Scanner !X-12F, the DEST 
PC Scan 1020 and PC Scan 2020, and the 
CompuScan PCS all read this kind of text 
at a success rate of better than 98 percent. 
Move into the world of proportional spacing 
and you're back to Xerox, with both of its 
Kurzweil models (the K-5000 and the 
Discover 7320 Model 5) above the 98 
percent success rate, which was not 
achieved by any others. 

Confronted with gray shading (10 
percent black), only the AVR-302 could 
read the text at all, achieving a hardly 
acceptable score of 83 percent. With any 


” darker level of background shading, all of 
useless. 


these scanners proved . 

We cannot overemphasize that what 
really matters is the OCR Scanning 
Accuracy test scores rather than simple 
timings. Faster times may seem more 
appealing when you contemplate iarge 
OCR jobs, but you will pay significant labor 
penalties if you need to edit a document 
that Is more than 10 percent incorrect. Also 
keep in mind that the scanners were tested 
only with the software supplied by the 
manufacturer (sometimes from a third 
party). No attempt was made to test other 
thi software that might enhance a 
scanner’s OCR ability. 

Note that when the Scanning Accuracy 
score is 0, the related Scanning Time 
assumes a different significance. For 
instance, the ShapeScan SS-300+ spent 
43 seconds on Times Roman, but this is 
not the timing for a completed scan. At the 
end of that time, the SS-300+ gave up and 
admitted that it did not know what font it 
was reading. While this was certainly a 
failure on the scanner’s part, several other 
scanners took as long as 14 minutes to 
examine the shaded Courier 10 and arrive 
at the same conclusion. 





OCR Scanning Accuracy 


(Taller bars represent better performance) 













Testing Procedures 





Jody couldn’t bear to look at the pony’s eyes 
at his hands for a moment, and he asked very shyly, 
him. He put his hand out toward the pony. Its gre 
loudly, and then the lips drew back and the strong 
fingers. The pony shook its head up and down and s 
ment. Jody regarded his bruised fingers. “Well,” 
I guess he can bite all right.” 


The 10-point Courier portion of the test document for the OCR Scanning Accuracy fest. 












with five boxes contening 
gray shadmg of 10 to 60 percent black. The 10-point Courier 
text was overlaid on each level of shading We are reporting | 
the results only for 10 percent black; the equivaient 7 





document each machine could read correctly The OCR: 
Scanning Times test measures how long each scanner 
Naedaed to scan the tes! document. 












PC Labs tned the devices on e vanety of common typataces 
in four sizes, trom 8 to 14 points We are reporting the 

resuits only for Courier, Times Roman, and Helvetica fonts handle i 
(the test document for each font contamed ail four sizes) 








Gray-scale ehading was also introduced in the 10-point 





composed ore ; 
‘of clean, crisp type Ee ait a il pened ce ‘ 
reduced between background paper and foreground fences in character and H 
type, are olten much less legible (although in some cases o i si al j 
actually be used to enhance the contrast i 

) ee ee , 






affect the success rate. 
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OCR Scanning Times 


(Shorter bars represent better performance) 





Relative Times 
(Kurzweil Drecover 7320 Model 5 = 100) 









OCR Scanning Times 


(Results expressed as a percent) {Times given in minutes and seconds) 
Courier 10 Times Courier 10 Times 
(shaded) Courlar Roman Heivatica (shaded) Courier Roman Helvatica 
_Kurzwell K-5000 0.0 100.0 99.4 99.8 3:05 1:45 1:25 1:17 
Kurzweil Discover 7320 Modei 5 0.0 97.5 98.5 98.7 5:01 2:35 2:37 3:22 
Canon image Scanner iX-12F 0.0 99.8 84.5 





OCR Scanning Accuracy 











83.0 
Pentax SB8-A4301 Image Scanner 
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Has heat destroyed your hard disk 
and all your valuable data? Are you 
faced with changing out a hard disk 
soon...due to bearings failing? Well, 
join the club] Heat Is a cancer to 
hard disks that will sooner or later 
destroy them. The new technology 
disks all produce more heat than 
desired and many of them will suffer 
an early death in the confines of 
your PC system chassis. 


The PC DiskSaver sits below your 
half height disk drive and cools it 
30+ degrees, while operating from 
your current power supply. The 
actual life span of your hard disk 
may increase by several years. The 
PC DiskSaver comes in three mod- 
| els and installs easily In any IBM 
PC, XT, AT, compatible or clone and 
comes with full instructions. 


Order your PC DiskSAVER today. 
$39.95 


Plue postage and handling 
Toll Free (800) 223-9758 


or 
In Montana call (406) 777-5511 


Bo = 
ATL 





American Technology Labs 


Dealer Inquiries Welcome-Patent Pending 








1 
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you transmit scanned images to other users 
linked by modems. You can send them as 
they are scanned in or save them and trans- 
mit them in sequence as a slide show. 
Scanware also comes bundled with the 
popular PC Paintbrush program so that 
you can edit your scanned-in graphics. 

Two third-party image database pro- 
grams—Scanbase Graphics’ dBASE-com- 
patible Scanbase and DataEase Intema- 
tional’s DataEase/lmage-in combina- 
tion—are designed to make optimal use of 
the Overview Scanner. 


The Overview Scanner produces on- | 


screen images of exceptional quality in 
VGA mode, thanks to its gray-scale capa- 
bility. Rather than using dithering to simu- 
late different shades of gray, it produces 16 
true grays by controlling the intensity of 
each pixel on the screen. (A remarkable 64 
shades of gray will be available in a future 
release of the software.) EGA allows only 
four shades of gray, so at AT&T's recom- 
mendation, we performed the perform- 
ance tests with VGA. 

The scanner proved a speedy performer 
during our testing. And since the software 
begins to draw the image on-screen while 
you're still scanning, waiting time is kept 
to a bare minimum. Setting the scanner to 
ahalf-page further reduces scanning time. 


] 
oe FILE 


AT&T Overview Scanner 
AT&T Audtographic Communication 
Systems 
| 185 Monmouth Pkwy, 
| West Long Branch, NJ 07764 
(800) 227-6161 
List Price: With interface board, $2,300; 
Scanware, $750. 
Requires: 640K RAM, hard disk (20MB 
recommended), DOS 3.1 of later, Mouse rec- 
| ommended. Modem required for Scanware 
telecommunications features. 
Supports: EGA and VGA. numerous print- 
efs, mice, and pointing devices. 
In Short: Intended not for hard-copy output 
but for visual database creation, the Over- 
view’s ability to scan three-dimensional ob- 
| jects sets it apart from the other products re- 
viewed here. With VGA il produces on- 
screen gray-scale images of exceptional 


quality, but output is understandably below 
average. 
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One advantage of the Overview Scan- 
ner’s low resolution is that file sizes are rel- 
atively small, making images easier to 
store in a database or transmit over com- 
munications lines. You can further reduce 


The Overview produces 
on-screen images of 
exceptional quality, 
thanks to its gray- 

scale capabilities. 


file sizes by using only four shades of gray 
or just black and white, though this re- 
duces image quality considerably. 


TESTING THE OVERVIEW The 
Overview Scanner created an impressive 
on-screen reproduction of our test photo- 
graph. It reproduced the grid test with no 
Noticeable distortion, although the edges 
were cut off because of the 8- by 10-inch 
size limitation on the scan window. The 
Overview Scanner also did a respectable 
job scanning in the various stopwatches, 
add-in boards, magazines, and manuals 
we presented it with. 

One drawback of the system’s top-lit 
design is that glare from overhead lighting 
can cause problems. We had to tum off 
most of the ceiling lights to get optimal re- 
sults on some of our tests, and the scanned 
image of the gray-scale test page was 
marred by a considerable amount of 
streaking. This difficulty may have been 
partly the result of glare on the test copy’s 
high-gloss finish, but even spraying the 
copy with a matte finish failed to eliminate 
the problem. (AT&T told us that a filter is 
available to reduce glare but did not pro- 
vide one in time for testing.) 

Another difficulty arises with pages 
that curl slightly at the edges. To avoid dis- 
tortion in the scanned image, we had to de- 
vise makeshift solutions using rulers or 
Scotch tape to hold down the edges of the 
paper. 

But aside from these obstacles, the 












Publisher’s 
Type Foundry 


All the fonts and symbols — 
you'll ever need. ——_— 


Put an infinite font cartridge in your PC. 

Publisher's Type Foundry gives type designers, page designers and corporate 
users unlimited freedom to create custom fonts, logos and symbol libraries. 
Use existing type as a start, or build your own. Either way, you won’t need 
drafting tools and blueprints. 

The system removes virtually all previous limits on creating, editing, sizing 

and using typefaces. Look at the possibilities: ———- 

* With the aid of a scanner, capture any typeface you have on paper, ieee mies 
customize it, create variations (such as bold and italics), generate a full The Outhne Editor lets you adjust the shape of a 
range of sizes, and download the entire family to your printer. character or symbol. 

¢ Scan in your logo’, make all the sizes you need, and use them with most 
printers and applications. 

* Get keyboard access to special characters, such as: 9 ® %& <Q] + / 

¢ Convert fonts purchased for one printer to another device. 

« Eliminate the need to purchase new fonts. 

* Protect your investment in fonts with full transportability to new devices 
as technology changes. 








Build a complete family. 
Starting with a typeface on paper or a purchased soft font, you can easily 
create a device-independent family of fonts in different sizes, with bold, 
italic, extended, and condensed variations. Use your new family in a variety 
of output devices and applications — such as all ZSoft Paintbrush® products, 





The Bitmap Edrtor lets you fine-tune each character, 


Ventura Publisher™, PC PageMaker®, and printers compatible with dot-by-dot, for best print quality. 
PostScript® or the HP LaserJet + ™ 
Publisher's Type Foundry is designed for use with Microsoft Windows. That sun SMH MAE 


means you can simultaneously display your work area and finished characters, 


plus any other software tools you need for the job. 
See Publisher’s Type Foundry in action. / / 

Call ZSoft to order a VHS demonstration tape. = 450 rreskin RAGE 
* Scanning requires PC Paintbrush + or Publisher’s Parntbrush™. - Marietta, Georgia 30067 
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‘Trademarks: PC PC Digest, National Software Testing 
Laboratories, Inc; PC World, PC World Communi- 
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OKIDATA introduces a ihe 
of PC modems that run so cool 
they’re guaranteed for 5 years. 


Our new 1200, 2400 and 2400 Plus PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 

That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 

a special chip that does the work of three ordinary 
chips. It also generates less heat—and consumes 50% 
less power—than the leading brand. Which is why we 
back our modems twice as long as they do. 

But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 

We have over a century of experience in telecommuni- 
cations all over the world. And you'll see it in everything 
we make, from tank-tough printers to award-winning 
PC modems to a full line of high-speed modems. 

To see our new “‘cool machines” in person, visit your 
OKIDATA dealer. Or call 1-800-OKIDATA for the name 


of the dealer nearest you. 
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OKIDATA 


an OKI AMERICA company 
We put business on paper. 
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Overview Scanner does what it was de- 
signed to do very well. It would be a good 
choice for scanning photos and signatures 
to add to a personnel database, scanning 
| parts for an inventory database, or scan- 
ning drawings and models for use in tele- 
conferencing.—Robert Kendall 


Canon USA Inc. 

The Canon Image Scanner [X-12F is a flat- 
bed version of the Image Scanner [X-12, 
which was put through its paces for PC 
Magazine’s last scanner roundup (see 
“Scanners Take Off,’’ October 13, 1987, 
issue). The $945 [X-]2 accepts documents 
exclusively through a sheet feeder, while 
the $1,495 [X-12F lets you lay paper on a 
flat scanner bed or use an optional auto- 
matic document feeder. Otherwise, the 
two machines are identical. What is new is 
OCR Systems’ upgrade of Read- 
Right—the OCR software Canon provides 
for the scanner. The resulting improve- 
ments in character recognition merited an- 
other look at the unit. 

While a number of third-party graphics 
programs support the [X-12F as a graphics 
scanner (and scanners from companies like 
DEST and Hewlett-Packard use the Canon 
engine), we tested the unit solely with 
ReadRight, the OCR software included 
with the scanner. A straightforward pro- 


EDITOR'S 
CHOICE 


FACT FILE 

Canon Image Scanner IX-12F | 
Canon USA Inc. 

One Canon Plaza 

Lake Success, NY 11042 

(516) 488-6700 

List Price: $1,495; interface board and ca- 
ble, $245; optional automatic document feed- 
er, $595; ReadRight OCR software, $595. 
Requires: 512K RAM, DOS 3.0 or later. 
Supports: Mono, Hercules, CGA, and 
EGA; EMS and EEMS. 

In Short: The Canon Image Scanner IX- 
12F/ReadRight combination makes OCR 
scanning a quick and simple process. It per- 
forms admurably with monospaced type of 
different sizes but does less well with propor- 
tional-spaced fonts. Graphics capabilities 
available only through third-party software 
not offered with unit. 
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gram, ReadRight doesn’t require you to 
specify typefaces or typesizes beforehand. 
You just put the document in the scanner, 
hit Enter, and sit back. The program scans 
the page and performs OCR processing 
without the need for any further input, 
showing you the text on-screen as it is pro- 
cessed. 


THE IX-RFANDFONTS Youcancon- 
figure the software for any of ten different 
languages. It also can handle a variety of 
monospaced or proportional-spaced fonts, 
even if they’re mixed on one page. You 
can’t teach the program new fonts, but 
then you may not find this necessary. 

On the PC Labs performance tests, 
ReadRight performed well on all sizes of 
monospaced roman Courier, stumbling 
over only a few quotation marks. Errors 
became increasingly more frequent as it 
encountered the boldface and then the ital- 
ic versions of this font. 

Proportional-spaced fonts posed more 
of a problem. While it performed well on 
the Helvetica tests, with a medium-size 
serifed font like Times Roman, ReadRight 
made about as many errors as would a 
careless typist. The largest and smallest 
sizes of the same fonts, however, were 
much more mistake ridden. When it came 
to very large or very small proportional- 
spaced serifed fonts, the scanned-in ver- 
sion was so inaccurate that retyping it from 
scratch may have been easier than making 
corrections. 








The Canon Image 
Scanner IX-12F 
($1,495 without 
Software) lets you 
lay paper on a flat 
scanner bed or use 
an optional 
automatic 
document feeder. 
Its $595 ReadRight 
OCR software 
offers a 
straightforward 
user interface with 
impressive 
scanning rates on 
unshaded type. 


CROWDING THE SCANNER BED 
The Canon’s flat scanning bed can handle 
paper no longer than |] inches. If you 
want to scan legal-size documents, you’ll 
have to add the $595 five-page automatic 
document feeder. ReadRight provides 
some additional input flexibility by letting 
you reduce the size of the scanning win- 
dow and position it wherever you like. 
This feature lets you scan in a portion of a | 
page only, a useful feature if you wish to 
ignore graphic elements that would con- 
fuse the OCR software. 





SUITABILITY TO TASK 


Canon Image Scanner 


You can save each page as a separate 
ASCII file or add each successively to the 
same file, retaining page breaks if you 
like. ReadRight also offers some flexibility 
in formatting text before saving it: the pro- 
gram can flush left all text, making it easier 
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Relative Performenca 
(Kurzweil K-5000 = 100) 


pt Performance Tests: 
f.4 Desktop Graphics Scanners 


hile it may be useful to compare 

the times and file size statistics 
presented here, be sure to check the 
output quality of any scanner you're 
ready to consider. In some cases, 
longer scan times result in larger files, 
as required by dithering or detailed 
gray-level information, and these 
larger files tend to produce better 
output images. 

Neither speed nor size may be 
relevant to you, of course, if you need 
a particular quality of output; in that 
case, a mere $15,950 will buy you a 
Kurzweil K-5000. Although the 
Datacopy 730GS produced imperfect 
output, this may have been because 
the software used by PC Labs (Aldus 
Corp.'s PageMaker) could not handle 
either the 64- or 256-gray-level output 
from this scanner—a problem that will 
be remedied by the next generation of 
image-editing software. In any case, 
the Datacopy was slow; at 64 gray 
levels, its scan times were in excess of 
23 minutes for the gray-scale page. 


To measure Graphics Scanning Times, PC Labs 
tested how quickly scanners could scan in each of 
three graphics Images at the highest avaitable 
resolutions: @ black-and-white halftone photo, a 
page of gray scales, and a piece of line art. Times 
were taken manually, with the clock started at the 
inception of the scan and stopped when control 
returned to the tester. In cases where scanning 
was handled in the background, no other tasks 
were run in tha foreground; completion times ware 
recorded when the background process was 
finished. 


The Photo File Size results indicate the size of the 
files containing the hi-res photo after each model 
had scanned it, before preparation for output. 


Performance 


(Times given in minutes and seconds) 


Datacopy 730GS 
Microtek MSF-400G 
Chinon DS- 


Saba PageReader 
Kurzweil K-6000 


Hewlett-Packard ScanJet 


“Panesonic FX-RS506 
Shi Si an SS 300+ 
Ricoh RS320 
Panasonic FX-RS505 


Pentax S6-A4301 image Scanner 


DEST PC Scan 1020 


DESTPCScan 20200 


AVR-30. 


Mitaubishi Handheld image Scanner 


(Shorter bars represent better performance) 


Graphics Scanning Times 


Photo 
Fila Siza Hi-Raa 
({kiiobytes) Photo 


13:02 
1:46 
1:33 


4-40 


0:48 

134 0:38 

139 0:25 

80 0:16 

80 0:14 
319 
114 
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Hi-Res 
Hi-Rea Gray 
Line Art Scale 


1:26 23:01 
1:46 1:45 
9 


4:5 48 
1:29 1:28 
0:48 0:49 
0:46 0:47 
0:38 1:14 
0:25 1:36 


0 





























preserve indentations, tabs, and flush-right 
alignment by adding spaces where neces- 
sary. It can add carriage returns at the end 
of each line or only at the ends of para- 
graphs. And it lets you save files directly in 
WordPerfect or WordStar, providing a 
utility for conversion to eight other word 
processor formats as well. 

If you want an easy way to convert 
typewritten text to disk files, the IX- 
12F/ReadRight combination should prove 
a painless and reliable solution. It also 
scores high points for its flexibility in for- 
matting text after it’s converted. For most 
proportional-spaced documents, however, 
you'll need a higher degree of OCR so- 
phistication than Canon can pro- 
vide.—Robert Kendall 


Chinon America Inc. 

In the computer industry, price-to-per- 
formance ratios are never calculated in real 
numbers but rather in a subjectively per- 
ceived manner. With scanners, for in- 
stance, if your documents did not call for 
the inclusion of images, you’d probably 
never conceive of spending $2,000 or 
more to purchase a scanning device. 

EDITOR'S 


Uh CHOICE 
FACT FILE 


Chinon DS-3000 

Chinon America Inc. 

660 Maple Ave. 

Torrance. CA 90503 

(800) 441-0222 

Lisi Price: With serial cable and Chinon util- 
ity software, $745; with cable, and PC Paini- 
brush Plus, $795; with cable, Publish i! 
and PC Patntbrush Plus, $895; with parallel | 
card, cable, ReadRight OCR software, and 
Chinon utility, $995. 

Requires: 512K RAM. DOS 3.0 or later. 
Supports: Monochrome as well as graphics 
adapters. 

In Short: This inexpensive, easily operated 
scanner even accommodates users with two- 
drive IBM PCs in its move to suit low-level 
DTP needs. Photo scanning is among this 
unit's greatest strengths, although it works 
through 16-level dithering rather than gray 
scales. It exhibits poor performance on pro- 
portional-spaced fonts, but the software can 
be trained. 
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to reformat in a word processor, or it can | 











But if you could include images of orig- 
inal art or photographs and high quality 
was not an issue, you just might consider a 
total output of $800 to acquire a basic scan- 
ning device. Especially if it was easy to in- 
stall and easy to use—and included a full- 
featured desktop publishing program, too. 
Look no further. Chinon America has put 
together a total desktop publishing pack- 
age to suit users who perceive this very 
kind of price-versus-performance scenar- 
io. 


INTRODUCING THE DS-3000  Chin- 
on’s new DS-3000 overhead scanner can 
be purchased for as low as $745 for the ba- 
sic scanning device with image input soft- 
ware. For $50 more, the company will 
throw in a copy of Z-Soft’s PC Paintbrush 
Plus and the exceptional low-end desktop 
publishing application Publish It! by 
Timeworks. 

Images, or photographs, are what the 
DS-3000 appears to handle best. Though it 
offers no true gray-scale control, it does an 
admirable job of simulating gray scale 
with 16-level dithering when processing 
photograph-quality images or other art. 
Brightness is automatic, but contrast can 








The Chinon DS- 
3000 is the answer 
for low-cost 
desktop 
publishing. For 
$745 you get the 
basic scanning 
device with image- 
input software. 
This portable 
scanner, intended 
to be used with 
multiple 
machines, is best 
suited for scanning 
images and 
photographs. 


be controlled through the software or a 
manual dial on the unit. The line-art tests | 
we performed proved to be less impressive | 
than the results of the image tests. Scans at | 
both 75 dots per inch and 300 dpi (the DS- 







SUITABILITY TO TASK 


Chinon DS-3000 
-——~ Bf 
poi 
= Ba 
=— Bae 

= 2 3 


3000 resolution range) showed little dis- 
cernible difference. 

The DS-3000 incorporates a propri- 
etary overhead scanning technology. 
Though the scanner’s architecture is obvi- 
ously designed in support of this technol- 
ogy, the long neck leading to the scanning 
head does provide a convenient handle to 
grab and lift the scanner with. Weighing 





























PC MAGAZINE © MARCH 28,1989 
207 





= DESKTOP SCANNERS 





just 6 pounds, the DS-3000 is easily trans- 
ported around the office. 

The serial connection, which comes 
standard, makes it realistic for the DS- 
3000 to be used on multiple machines with 
little effort. When using the scanner with a 
serial interface, bits per second can be set 
to a maximum of 19,200. 

Two additional connections are offered 
as well. A proprietary bidirectional paral- 
lel card and cable can be purchased for 
$145. (The company claims overall per- 
formance with this interface is superior to 


SS ——— -" 
Chinon’s DS-3000 

scanner does not 

require special lighting 
conditions. 

© FS 
that of the serial connection; we used the 
bidirectional connection in testing the DS- 
3000.) The other cabling option is a direct 
connection to a parallel printer, which by- 


passes the CPU entirely. This way, the 
DS-3000 acts as a photocopier. 


TEXT SCANNING For a total of $995, 
Chinon offers a complete text-scanning 
package. Included are the DS-3000, the bi- 
directional parallel card and cable, Chinon 
utility (for image scanning), and an OCR 
program called ReadRight. 

ReadRight uses a topological approach 
to scanning characters, but the results are 
closer to those found in typical pattem- 
matching OCR software. ReadRight isn’t 
designed to read proportionally spaced 
fonts; consequently, it performed poorly in 
this part of our tests. It does have typeface- 
learning ability, though, so for this modest 
investment it may be worth your while to 
train the software to read your special 
fonts. But if your character-scanning 
needs are primarily limited to the mono- 
spaced fonts, this could be a suitable OCR 
package for you. 

One of the benefits of using its over- 
head scanner that Chinon promotes is that 
no special lighting conditions are required. 











(Lighting conditions are a consideration 
unique to overhead and hand-held scan- 
ners.) The DS-3000 adjusts to the room’s 
light level when you power it up. Howev- 
er, since the overhead is generally between 
aroom’s light source and the material to be 
scanned, a shadow is cast. 

Moving the scanner to various positions 
was necessary to produce the least amount 
of shadowing on a document. Even in do- 
ing so, nearly every scan was impaired to 
some extent with dimmed areas—espec- 
ially damaging during the text scans. 

Using the DS-3000 and its assorted 
software provides a low-cost solution to 
getting images into desktop-published 
documents. This could be important to 
those producing in-house newsletters, 
where photos of new personnel or those re- 
ceiving promotions could easily be includ- 
ed. It’s also good for company proposals 
and other promotional materials, where 
the personal touch of a photo might effect a 
sale.—Tami Peterson 


CompuScan Inc. 

Introduced 3 years ago, the $3,495 Com- 
puScan PCS is primarily intended for doc- 
ument scanning. It has a multiple-sheet 
document source tray that feeds from the 












SUITABILITY TO TASK 


CompuScan PCS 










OCR: 
Monospaced 
fonts 
OCR: 
Proportions! 
‘spaced fonts 
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Une art 














tear and a paper-catching tray in front. The 
Standard software, also called Compu- 
Scan, scans documents and saves the re- 
sults directly in any of 15 different word- 
processing file formats or in a straight- 
ASCII text format. You can also set the 
hardware and the CompuScan software to 
recognize or ignore such formatting ele- 
ments as underlining, superscripts, sub- 
scripts, variable tab spacing, and multiple 
fonts on one page. 

The word processing formats you can 
choose from are DisplayWrite 2, 3, or 4; 
MASS 11, Microsoft Word, MultiMate, 
OfficeWriter, Samna Word HI, Volks- 
writer Deluxe, Volkswriter 3, WordMarc, 
WordPerfect, WordStar, WordStar 2000, 































Used primarily for 
document 
scanning, the 
33.495 
CompuScan PCS 
has a multiple- 
sheet document 
tray that feeds from 
behind and a 
paper-catching 
tray in front. You 
can save directly to 
different file 
formats and can set 
hardware and 
software to 
recognize or 
ignore specified 
formating 
elements. 
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Desktop publishing has never been easier! 

With DFI's new HANDY SCANNER (HS-3000), scan- 
ning BIG pictures has become a breeze. 

The HS-3000 is the first hand-held scanner to offer 
four (400/300/200/100) DPI resolutions for the IBM 
PC/XT/AT, PS/2 Models 25/30and their compatibles. Able 
to scan an image 4-1/8" wide, It also has some unique 
features such as : 32 levels of grey resolution (others on- 
ty have 16 levels), a fast 7-sec. scanning speed (for 10” 
at 300 DPI) and a yellow-green light which captures the 
reddish skin tones of your images __ 
(scanners with red lights just can’t 9) 
see the all-important skin tones), 
thereby giving you sharper ple- 
tures, What's more, a real-time 
screen display lets you instantly 





Hendy Geanner to 6 Wadena: and OF lo 8 repenered Dadenert of Cremond 
Pare Becv'a warsmerts Co (U8A), ine HALO DME a a Pademat of 





see your scanned image, so you can quickly make the 
necessary adjustments, if needed. 


With its accompanying software, you can quickly 
scan, bit-edit, crop, save and use the images under 
@faphics packages such as PageMaker, Ventura, Word- 
Perfect 5.0, PC Paintbrush + ,and many others. 

You can scan dot matrix, typewriter and laser printer 
monospaced texts and use them in your word processor. 
The trainable OCR software has the exclusive ZIP feature 
which lets you merge 2 scanned pages into one. 

The HS-3000 package inciudes the scanner, interface 
card, a utility disk, an instruction manual and the HALO 
DPE graphics editorAayout program. 

The HANDY SCANNER 3000 — a tnty remarkable 
package, as only DFI can deliver. 


{teae Crverswten ins (Pagetiei is repeat note of sie, Com) ® DIAMOND FLOWER ELECTRIC INSTRUMENT CO. [U.S.A.] INC. 

mpeees vesnnan & WerePeren Cop 2544 Port St., West Sacramento, CA 95691 Tel: (916)373-1234 Fax. (916)373-0221 
wasemarte of hd Corp. DIAMOND FLOWER ELECTRIC (NORTHEAST), INC. 

PC Pecebrush + ioe repeernd tademan of 2 Bot Cony. 


5C Joanna Court, East Brunswick, NJ 08816 Tel: (201)390-2815 — Fax: {201)390-2817 
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PRIVATE | 
NETWORK\ 
(FORHIGH 
VOLUME USER) 


'\ NETWORKS 
| (000, 
/ Teve, 


PRIVATE NETWORK TY MNET) 


NET/X-2000 


A full-featured messaging and 
document switching system starting at 
less than $12,000! The NET/X-2000 
gives your PCs all the advantages of a big 
system without a big price: 


CASCADED 
SYSTEM 


« store-and-lorward switching 

¢ E-Mail/MS-DOS ¢ files 

* expandability 

¢ Docutex© software that ruos 
concurrently with other PC software 

* parallel processing architecture 

© multiple protocol capabilities 

# full control over adding/deleting stations 
MS OOS is a registered trademark of Microsot Com 


International Telecommunications Services 
New York (516) 589-8666 
Florida (305) 477-9533 
California (213) 536-0378 
Canada (416) 247-6201 
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= DESKTOP SCANNERS 


and XyWrite I. In most cases the files are 
saved directly in the word processor’s na- 
tive format; with a few programs, an inter- 
mediate format is used. If you choose 
WordPerfect, for example, the files are 
saved in DCA (document content architec- 
ture) format, which is readable by Word- 
Perfect’; CONVERT.EXE program. 


a 
While the software 

did a reasonably good 

job with standard-type 

test samples, CompuScan 
had a difficult time 

with the smaller and 

larger fonts. 


COMPUSCAN’S OCR METHOD 
CompuScan uses a matrix-pattem-recog- 
nition scheme and only works with 10- or 
12-point type. While the software did a 
reasonably good job with standard-type 
test samples (it loved the 10-point Couri- 
er), CompuScan had a difficult time with 
the smaller and larger fonts. 

The program’s difficulty in recognizing 
patterns led to very long page-reading 
times, with some samples taking over 10 
minutes per page. If you use standard 10- 
or 12-point Courier originals, the time and 
performance might be better than our tests 
indicate. 

If you want the PCS to read line art, the 
company sells Dr. Halo software under a 
private label name, CIES (CompuScan 
Image Editing Software), for single-bit 
graphics scanning. Because this program 
is identical to Dr. Halo in all but name, we 
didn’t test this configuration or function. If 
you want to use the unit for graphics scan- 
ning, it costs an extra $500 for a propri- 
etary parallel interface board and the 
graphics image scanning software. 


BIGGER BUT NOT BETTER The 
CompuScan PCS is a fairly large unit and 
looks awkward compared with some of the 





newer units from Pentax or Panasonic. 
The PCS’s feed-through mechanism limits 
the sources of original copy the scanner 
can handle, with a maximum sheet size of 
8'%2 by 14 inches, a minimum of 5 by 3, 
and paper with minimum and maximum 
weights of 12 and 30 pounds, respectively; 
clearly the machine’s design intention is 
for document originals. The feeding mech- 
anism, however, tended to bend or wrinkle 
the leading edge of source documents and 
sometimes didn’t keep the paper straight as 
it was fed through the unit. 

The best news I can give you about the 
CompuScan PCS is that it can save directly 
to different file formats. If you need to 
handle various word-processing file for- 
mats, this machine might seem to be a 
good bet. But since virtually all word-pro- 
cessing programs will handle ASCII text, 
the PCS’s ability to handle text-formatting 
codes really has to make a big difference in 
order to justify using it. The multiple file- 
format capability has to work with a ma- 
chine that | found to be a slow reader, awk- 
ward to use, and rather limited in the 
number of fonts that it reads. 

It’s a tribute to the scanner industry as a 


ii FACT FILE 


(201) 338-5000 

List Price: With serial cable, dust cover, and 
CompuScan OCR software, $3,495. 
Requires: Serial or paralle] port, DOS 2.0 or 
later. Required RAM depends on which word 
processor or text format is used; software will 
work with only t28K RAM systems for AS~ 
CII formats, though most word-processing 
format configurations require a minimum of 
320K RAM. 
Supports: Does not output hard copy, uses 
Ba ee et 


In Short: The CompuScan PCS is intended 


primarily for OCR work and text scanning. 
The standard software reads in several t0- 


ing formats. In testing, this unit was slow at 
scanning text samples and inflexible in han- 
dling different fonts. 

CIRCLE 41a ON READER SERVICE CARD. 
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, or import data directly from your ASCII, dBASE*, ; 4 STSC, Inc, 
*, or DIF files. STATGRAPHICS is completely menu- 2115 East Jefferson Street 
driven and includes online HELP, a self-paced tutorial, Rockville, MD 20852 
CIRCLE 156 ON READER SERVICE CARD See us at PITTCON booth 5150 & 5152, FOSE booth 3212 & 3214. 
* Suggested retail price in U.S. and Canada. International pricet vary. STATGRAPHICS, dBASE, and Lotus ave regutered trademarks of Statistical Graphics Corp. Ashton-Tate. and Lotus Development Corp, respectively. 




















@ DESKTOP SCANNERS 


f optimum character recognition is 

your goal, your search doesn’t have to 
end with the most sophisticated (and 
highest-priced) scanner/software match- 
up you can find. Replacement boards for 
-| existing scanners have lately begun to 
eam notoriety, and it’s no surprise: a 
powerhouse product from Calera Recog- 
nition Systems (formerly Palantir Corp.) 
is working wonders upon scanners as rel- 
atively low-cost as the $1,095 Princeton 
Graphics LS-300. 

Calera’s TrueScan board-and-soft- 
ware combination goes beyond normal 
third-party OCR systems in that it isn’t a 
scanner and it isn’t only software. The 
product comes in two versions, differen- 
tiated by on-board RAM and maximum 
character recognition speed. The $2,495 
TrueScan Model S has 2MB of RAM 
and at best can recognize 75 characters 
per second. The pricier $3,495 TrueScan 
Model E comes with 4MB of RAM and 
can recognize up to 100 characters per 
second. Both, the company claims, can 
read thousands of fonts with variations 
on each. 

In place of your scanner’s regular in- 
terface card, TrueScan runs your scan- 
ner, giving it both text- and image-read- 
ing capabilities. Scanned text input can 
be converted directly to any of 32 differ- 
ent word-processor formats, three 


whole that the CompuScan seems outdat- 
ed; unfortunately, that doesn’t say much 
for the CompuScan PCS itself. Compared 
with other units tested, the PCS looks large 
and old-fashioned. It’s nice that it can save 
files directly in various word-processing 
file formats, but in our testing it was slow 
and not very flexible in recognizing differ- 
ent fonts. This is not a good buy. 

—Bruce Brown 


DEST Corp. 

DEST built a well-earned reputation on the 
strengths of its popular OCR technology, 
offering reasonable-quality text scanning 
at a moderate price. But since the sudden 





SUPERCHARGING YOUR SCANNER 


spreadsheet formats, three flavors of AS- 
Cll format, and eight image formats. The 
converted files include not just the text 
but also the document structure of the 
original. The TrueScan also works di- 
rectly with PC fax boards, offering the 
ability to translate bitmapped characters 
into much more compact ASCII files. 


ONLY END-USER PRODUCT Ca- 
lera’s scanner systems, like its flagship 
CDP 9000, are sold to OEM and VAR 
markets and to high-end dealers—often 
in complete tumkey systems costing up 
to $1 million. The current CDP line 


Wha FACT FILE 


List Price: TrueScan Model S, with 2MB 
RAM and maximum character recognition 
rate of 75 characters per second, $2,495; 
briana eo ae crs oan 
character recognition rate of 100 
cps, ope, $3,495. HP ScanJet Card, 
$295. Canon IX-12, [X-12F Daughter Card, 
$295. 
CIRCLE 407 ON READER SERVICECARD 





boom in desktop publishing has made 
graphics scanning even more fashionable, 
DEST’s pair of midrange scanners, the 
flatbed PC Scan 1020 and the edge-feed 
PC Scan 2020, now offer respectable 
graphics in addition to average OCR capa- 
bilities. 

The 2020's unique design makes it the 
better known of the two models. Its space- 
saving form lets it rest unobtrusively under 
acomputer monitor, accepting and return- 
ing scanned pages through slots on its 
front. The only disadvantage to this design 
is that it accepts only single sheets. For 
scanning books and magazines, it’s neces- 
sary to use the 1020's flatbed platen. Both 
scanners offer optional automatic docu- 


ranges from $14,950 to $29,500. True 
Scan, however, is specifically intended 
for the personal computer market in ease 
of use as well as price. 

The process starts when you scan in 
an image of an entire page into the 
board’s memory. The system then as- 
sesses the page as a whole, making note 
of blocks of text and other elements. The 
next step is to recognize individual char- 
acters in a way that isn’t strictly pattern 
matching or topological-formula based. 
If TrueScan isn’t sure of a character by it- 
self, it does some context and spell- 
checking, though it won’t force a fit just 
to match a word in its lexicon. 

Calera has trained the TrueScan in 
more than 1,300 business typefaces in ro- 
man, bold, and italic, each in sizes rang- 
ing from 6 to 28 points. From these varia- 
tions the company claims the ability to 
read more than 16,000 fonts. While we 
didn’t count, the samples we tried at PC 
Labs using an AT with an HP ScanJet 
and a TrueScan Model E had some prob- 
lems because of very messy originals, 
but no perceptible difficulties with type- 
faces or size. 

After a page is fully scanned—fully 
run through the product’s recognition al- 
gorithms—the next step is to convert the 
file to your desired format. The comput- 
er’s own processor and memory are used 


ment feeders for scanning stacks of pages. 

If you're at all versed in scanners, the 
1020 may look remarkably familiar, and 
for good reason. It uses the same Canon 
scanning engine as the popular Hewlett- 
Packard ScanJet. The DEST units differ 
from HP’s ScanJet in software: both DEST 
scanners use Publish Pac and Text Pac 
scanning packages. 

Publish Pac, a Microsoft Windows— 
based application, furnishes well-heeled 
text and graphics scanning. Text Pac, a 
memory-resident program that runs in the 
background, scans text directly into a word 
processor running in the foreground, for- 
matting the text to the word processor's 
specifications as it goes. 
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to create a metafile that contains structur- 
al information about the document; this is 
used in the conversion process. 


SETUP AND COMPATIBILITY The 
TrueScan software needs 4MB of hard 
drive space available for its files, you run 
it either from the DOS command line or 
from a menu. When you install the sys- 
tem, you tell it what text and image for- 
| mats and what scanner and fax board you 
have. If you need the extra slot, there are 
optional daughterboards that run on 
Canon and HP scanners. 

Several major scanners can work with 
the TrueScan board, including models 





from Canon, Datacopy, DEST, Micro- | the other side to show through. 

tek, and Panasonic as well as the AST There are less expensive altematives 
TurboScan, Princeton Graphics LS-300, | for reading documents that are fine if 
and Hewlett-Packard ScanJet. TrueScan | your input is of consistently good quali- 


also works in conjunction with the Gam- 
malink Gammafax, Panasonic’s The 
Faxcard, Datacopy’s Microfax, and 
AT&T’s Fax Connection, converting re- 
ceived fax files directly to any of the sup- 
ported application formats. Other scan- 
ners and fax boards are supported via 
TIFF and .PCX image files. (In order to 
work with the TrueScan system, faxes 
must be received in fine mode, 200 by 
200 dots per inch.) 

TrueScan blew through all our scan- 
ner test samples very quickly and read 
















PC SCAN 1020 The PC Scan 1020 is the 
far more conventional of the two products. 
After a painless installation procedure, the 
unit provides line-art, halftone, and 4-bit 
gray-scale graphics scanning for a total of 
16 possible gray tones. It scans text with 
equal aplomb, living up to the DEST 
standard. 


With equal ease, the 1020 connects to 
either an IBM PC, an IBM PS/2, or a Mac- 
intosh. To enable such impressive flexibil- 
ity, the system includes an adapter module 
that connects to either a PC or PS/2 inter- 
face card or directly to the SCSI port of a 
Macintosh. The adapter module also 
serves to hold the text processor card that 
comes included with the 1020 but that adds 








Magazine articles, and a variety of other 


everything except text with gray back- 
ground. We also gave it newsprint, PC 


originals to test its performance. The 
fuzzy answer to the performance ques- 
tion is that the TrueScan did very well 
with these samples; its success rates 
across all unshaded samples outper- 
formed even the $15,950 XIS Kurzweil 
K-5000. The TrueScan had more trouble 
with document quality than with fonts or 
formats. It didn’t fare very well trying to 
read 5-point stock quotations on news- 
print into Lotus 1-2-3 format, but the 
point size was below the specified limit, 
and the thin paper allowed characters on 


ty. But if you have a wide variety of input 
sources and want to be able to work with 
fax-format files and tie the whole thing in 
with various text, spreadsheet, graphics, 
or desktop publishing programs, True- 
Scan currently has the lead. The product 
is not cheap, but if you need this kind of 
performance, you probably already 
know it and may have been frustrated by 
other, underperforming altematives. The 
TrueScan systems aren’t perfect yet, but 
they’re probably a lot better than any- 
thing else you’ ve seen.—Bruce Brown 


optional OCR capabilities to the less-ex- 
pensive, graphics-only PC Scan 1000. 

It’s the software that differentiates this 
scanner, though, and for that DEST in- 
cludes two varieties. Publish Pac is 
DEST’s own Microsoft Windows applica- 
tion, recently upgraded for use with Win- 
dows!286 and Windows/386. \t delivers 
fine-point control over both text and 
graphics scanning, offering four different 
halftone patterns and precise control over 
the scanned area of a page. To make se- 
lecting the scan area simple, Publish Pac 
runs a low-resolution scan preview. Using 
the preview image, you simply position a 
Windows frame with a mouse to specify 
the scanning rectangle. 
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DEST Corp. 
1201 Cadillac Ct. 


Milpitas, CA 95035 
(408) 946-7100 















DEST PC Scan 1020 

List Price: With scanner, interface card, and 
Text Pac and Publish Pac software, $2,250; 
Publish Pac software, $595; Text Pac OCR 
software, $595; Publish Pac and Text Pacto- 
gether, $895. 

Requires: 512K RAM, two disk drives or 
hard disk, graphics capabilities. Text Pac re- 














quires 64K RAM for memory-resident oper- 
ation 


Supports: All graphics cards, input devices, 
and printers supported by Microsoft Win- 
dows/286 and Windows/386. 

In Short: A conventional flatbed scanner de- 
sign differentiated from most other flatbeds 
by the impressive DEST Publish Pac and 
Text Pac OCR software. Connecting to either 
a PC, a PS/2, or a Macintosh, this scanner 
a oe 
























List Price: With interface card, and Text Pac 
and Publish Pac software, $2,000; Publish 
Pac software, $595; Text Pac OCR software, 
$595; Publish Pac and Text Pac together, 


$895. 

Requires: 512K RAM, two disk drives or a 
hard disk, graphics capabilities, DOS 2.0 or 
later. Text Pac requires 64K RAM for its 
Supports: All graphics cards, input devices, 
and printers supported by Microsoft Win- 
dows/286 and Windows!386. 
In Short: An unconventional 






or gal er hi 


ate price. 
CIRCLE 479 ON READER SERVICE CARD. 


Publish Pac’s lack of tools for any seri- 
ous editing of scanned images is its only 
shortcoming. For that, you’ ll need to use 
the copy of PC Paintbrush Plus supplied 
to edit files saved in PCX file format. 

Publish Pac \ets you scan text on a por- 
tion of a page, but the sole text file format 
it supports is ASCII. Text Pac, a 64K 
memory-resident module also included 
with the system, presents an alternative 
streamlined method of OCR scanning. 
Text Pac scans an entire page at a time, 
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‘*‘Beware the March Ides!”’ 


They told Juhus C 
And he’d have known what was coming 
Tf he'd had a PC. 
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OPersonal Lawyer2.0..........0e eran 39. OPnnt Shop 2.41 (incl. Graphics Library?) 39. CProfessor DOS 2.51 (with Smertguide).... 33. 
OPopDrop 3.1 (meneges your rem resident Memory Mate3.01R(NCP).. ......... 45. #101 Macros for 1-2-3, WordPerfect, 
programs without rebooting)... . .. . 32. Chipsoft ... NCP AMC OtheIS? ae ee eee Sf eech 42 
Boriend Internationei ... NCP TurboTax Personai/10406.0......... special intuit ... NCP 
Turbo C Prolessional Pack. BState Packeges Personal/10406.0.... special MQuicken2.0...  ..... 0 ......- -e eee 35, 
(includes essembier). .. .......0... 169. BiTurboTax Prosenes/10405.0.......... 229. Javaiin ... NCP 
E\Turbo Pascal Professional Peck Chronoe Softwere ... NCP BJavelinPlus2.02. ... ..... .. .... 249, 
(includes essembler)............ . . 169. MWho*WhateWhen (people, projects, time) 119. Lotus ... NCP 
@Peradox OS/21.0...........4 . 479. Computer Associetes ... NCP BAQENdA 1.0.2 io ccd Pde cee 289, 
HER F2FOIOG 2.0 5c os isles Nimes cig pte B Se eyecare 99. @SuperCaic 5 1.0. . ‘ . 319. 01-2-3 2.01 (upgrade free to version 3.0)... call 
TUDO i210 skriteetcens ce ca aieeartaneeres 99. Core internationei oo. NCP DFreelance PluS3.0........... sec eeeee call 
@Turbo Pascal5.0................6... 99. OCorefest 2.0. . sticet 95: (@Symphany2.00 26 Secret se cieee y call 
For IBM Personal Computers exclusively. 
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If he’d had good projections 


They couldn’t cut him down 
For before the cock crowed 
He’d have been out of town. 


















MECA ... NCP Querterdeck ... NCP 
jCheckwrite Plus 1.0... ... $29. PC Connection DIExpanded Memory Manager 4.2. . $39. 
BFinancialCelculator 1.0...... . ... 33. Software Speciai ODESOView 2.2.....0.......... He TD: 
ead Med Lingtas 5.0... 119. through March 31, 1989 ODESQView 386 1.0...............0.. 115. 
Andrew Tobias’ Tax Cut 1040 .... ..... 49. Reference Software ... NCP 
Meridien Technology ... NCP Pythian ~ NCP OGrammatik lll 1.06 (electronic proofreeder) 52. 
OCarbonCopy Plus 5.0 (2 required) ...... 118. farvard g OReference File 1.0 (o0p-up DB manager). . 4 
Micro Logic ... NCP Harvard Graphics Accessones Master Pack Reiay Communications oe 
Oformedo 1.8. .... 6. eee ee 55. Show off your own custom reports, overhead | ORelayGold3.0.. ....... 0 ....... 149. 
Microlytice ... NCP Revolution Software ... NCP 
OGOfer 1.0 (text retrieval systam)......... 45. VGA Dimmer 2.01 (screen saver)... ..... 19. 
OWordfinder 4.0 {electronic thesaurus)... . . 35. Harvard Graphics. Some of its capabilites IDI 1.5 (disk manager)................ 39. 
MicroPro ... NCP Include: Cruise Control3.02...............0.. 39. 
OWordStar Professional Release 5........ call Righteoft ... NCP 
OWordStar 2000 Plus Rel. 3 (Personal Ed.) 259. © Creating your own charts from scratch or ORightwriter3.0.. Ae Spats sees 54. 
Microrim ... NCP choosing one that’s Simon & Schueter ... NCP 
MR:BASE for DOS (version 2.1) ......... 449. © Reading 1-2-3 graphs and data or any @Professional Thesaurus 1.0............ 79. 
R:Base for OS/2...............0.004. 599. ASCIl file OVWping Ttor IV oy).t ew. be eee 33. 
Microsoft ... NCP © Incorporating symbols, drawings, etc., Softiogic Soiutions ... NCP 
OLearning DOS 2.0 (far eny DOS version) .. 35 from the Harvard Graphics Accessories OSoftware Carousel 2.02............... 49. 
OWindows 286 2.1................005 69 Master Pack (including Business Symbols, | CiDisk Optimizer 4.01 (w/Data Guerdien) ... 45. 
Windows 286 2.1 w/Mouse........... 145. Designer Gallery, Map Maker, Quickchart, ICU 2102 rr se nl fas 46. 
Works 105i 3.2.0 Beef ii. a hes 99. and Screenshow) ODouble DOS 4.02.................048. 45. 
Windows 386 2.1.... .....0 ....... 129. OMegic Mirror1.0... .............00- 59. 
TWO 50:5: tet. te Ait ls, oe gies weet call Harvard Graphics 2.12 (3'/2" included) $289.|  SoftView ... NCP 
ECMO SO: ses. cea we Sas Ses 259. Harvard Gi Accessories OTexView (for 1988 taxes)... ... 69. 
Excel 2.1 (requires 80286/80386 CPU) .. 239. Master Pack (3'/2" included) Software Pubiishing ... NCP 
CD-ROM Professional Plan1.01.....00......... 59. 
Bookshelf 1.0 w/Amdek Laser Drive .... 799. OPFS:First Publisher2.0 ............... 79. 
Programmers Librery 1.0 ............ 269. PauiMace ... NCP @PFS:First Graphics 1.0................ 95. 
LANGUAGES OH/Test-H/Format 2.0 (hard-disk tools).... $49. GPFS:First Choice3.01................. 99. 
GIQUICK'BASIC!4:5 0240.6 beta nk. Beware 69. OMace Utilities 5.0 (DOS utilities)......... 55. Professional Write2.0 ........ . 2... 125. 
EIQUICK: CG, 2.0 ice seals Oa LOR 69. OMaceGold1.0 ...............-22 eee 79. @Professional File2.0................. 189. 
HiMacro Assembler §.1................. 99: (Grasp Sil os cludes aye te ae sas 79. @Office Writer6.0...............2000. 259. 
®Basic Compiler6.0 ................. 199. ONvelope 1.02....... ccc ees ceases 29. @HarvardGraphics 2.12 ........... special 
Pascal 4.0..... . 199. PCSupportGroup ... NCP Harvard Graphics Accessories Pack . special 
GFortan 4.1... . 289) ObLighining 4.82... 22... tees deme cece es 39. Harvard Project Maneger3.0 ......... 439. 
@CCompiler5.1.................... 299! BLuGdS-D 1.22. 2.9 pois. Mae i eee 75. Spinneker ... NCP 
RCODOS0:.. see ice eda bone 599. Personics ... NCP GResume Kit1.0..............0.00005 25. 
Monogrem ... NCP OSmartNotes 2.0... .. Be EE CR 49. O€ight-in-One1.1.................00. 39. 
ODollers andSense3.1...0 000 ....... 105. CSeeMORE 1.02......-...........00. AQ IS BIASI NOS A ol hir ag cresare nye Seats eas 59. 
Nentucket Software ... NCP IEBOKSUIMK 101s ns eee is es i ots 59. Pinstripe Presenter 1.0... ......... 115. 
Clipper (Summer '87, dB3 Plus compiler) 429. CUitrevision1.1.... 0. 2.00. we eee 79. Springboard ... NCP 
New Engiend Software ... NCP CO@BASE 1.21 ..... PLR Ow Besant 119. CGNewsroomPro1.0.... .............. 45. 
WGraph-in-the-Box Release2............ 75. PeterNorton ... NCP OCertficateMaker....000....0...00... 34. 
IGB- Stat WOM tries cree tive ceace-e snares ase 189. WNorton Editor1.3........000 ......05 39. MClipAniors......... 2.0.0...) each 19. 
GB Analytic 1.0 ............ eee eee 105. @NortonCommander 2.0 .............. 45. BClipAn2........ bie ee 25. 
Nolo Press ... NCP Advanced Utilities 4.6 ................ @ Symentec ... NCP 
OWillMeker3.0 .. 0 ......0 0 wee ee 35. &Dan Bricklin's Demo Program 2. . . BSQZ'Plus1.11...... , . 69. 
North Edge Software ... NCP B4Word2.0............... PY echt 69. 
DTimesiips 13.3 eee 115. 1 800/243- 8088 BQA&AWrite 1.01 ........... 0.00... 135. 
Owl Internationai ... NCP Grandview 1.0..................05. 195. 
I GUIEO:2 O00 ices eS tos arr eta es 1 OQ &A3.0 (detabase, word processor)... 235. 
Paperback Software ... NCP x3 PC Connection OBreakthrough Timetine 3.0 ........... 395. 
CIV CIS 1d ee Pe eae ce weed 65. 6 Mili Street 585M Spreadsheet Analyst2.5.............. 99. 
OVP-Planner Plus2.0........0......... 145. pmuwoet’ ~Merlow, NH 03456 GNote-tt Plus 1.02 .... ............005 55. 
OVP-Expert2.0 .. 6. pee ke ee 145. SALES 803/446-7721 FAX 603/446-7791 @Think Tenk2.4NP................... 135. 
For IBM Personal Computers exclusively. 
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He’d have studied their looks 


So hungry and lean 


And with a good database 
Would know what they mean. 








NCP 


T/Maker ... NCP One Step Software ... 

@Scrapbook+ 1.0........ $79. PC Connection Golf Doctor 1.1 (improve your geme) ... $33. 
BClickArt Business Images . . . 42. Hardware Specliai OGolf's Best Pinehurst #2 4.0 (play the best). 12. 
BClickArt Holidays........... . 42. through Merch 31, 1989 @Golf Statkeeper 1.0 

BIEPS (PostScript) Iilustretions . . 79. (includes USGA Hendicapper)......... 27. 

The XTREE Co. ... NCP 19th Hole Special 
@XTREE PrO1.0..... ...... . 69. (3 Golf programs ebove bundied with 
PIGUATO Te ae ores © eee: ‘ . 95. Mr. Boston Micro Bartender's Guide)... .. 79. 

TOPS ... NCP OOM Boston Official Micro Bartender's Guide. . ae 

Flasheard (AppleTalk network card; OMicro Video Companion 1.0 ........... 4. 

1 year warranty). 06.6 169. DTake Control of Cholesterol 2.0.......... 24 

NetPrint 2.0 (shere printers) ........... 119. Parlor Software ... CP 

MORS2:0  sshaica cee arr k alee os 119. GBitige Panor]:3i salen nek cee eee ac ced 49. 

TOPS Repeater (extends network). .... 192. Sierra On-Line ... CP 

Traveling Software ... NCP = (All require Hercules, CGA or EGA) 

Battery Watch 1.0(3%4" only)... 6... 6... 27. Epson 1 @Leisure Suit Larry.............0 00000. 25. 
fLapLink Mac 2.0 (Mac-PC transfer) ..... . 79 Epson Losen ke, Leisure SuitLarryll... 0.0... eee eee 33. 
LapLink Plus2.1.........-..0 0000 e ae 85. MSpace Quest... eee 33. 
WViewLink 1.0 (first product to link ell i ® 80.column printer with print speeds of 264 fiKing's Quest IV (512k version).......... 33. 

existing software programs and deta) .... 95. cps draft and 88 cps letter quality WManhurter 0.6... eee eee 33. 
mDeskLink2.21..... an 44 een - Bee 99. (12 epi mode) WIP Olics Quests. 2 Sra) ivesie:ee:cy.casiiees 33. 

True BASIC, inc. ... NCP IRONS QUESINE, ei. be te ea 33. 
OTrue BASIC 2.1 (now includes Runtime) . . pitch MGOMRush cern acne sere eee 25. 
3-D Graphics. . Sta Caetano oe ® Includes both parallel and serial interfaces, Simon & Schuster 

Vericomp ... NCP 6k buffer, and push tractor WStar Trek: Rebel Universe.......0...... 29. 
wSoftBytes 2.0. . oats Ant ev S30 35. © Full 1 year lim#ted warranty Spectrum Holobyte ... NCP 

WordPerfect Corp. ... NCP Orbiter (shuttle simulation)... 6... 06... 25. 
fWordPertect Library 2 0. eee) IGATO (submarine simuletion).... 0 ...... 12. 
MWordPerfect5.0.... ..........-.005 ‘239. WTetris (eddicting mind teeser)........... 24, 
WordPerfect 5.0 Addit'l Network Stations... 84. Where in the USAis Carmen SanDiego? . $25. [Falcon (F-16 simulation, reqs. graphics brd.)32. 
fWordPerfect Office2.0..... ....... 269 Where in Europe is Carmen peal: .. 29. Spinnaker ... CP 
WordPerfect Office 1.0 Addit'l Network Statons 84. BToyShop............ ....... 89. DSargonit (chess game)... . ......... 18. 
WordPerfect Network Server5.0....  . 349. MUltimelV....... eee bs Kids on Keys(ages3to9) ... 0... .... 19. 
WordPerfect Executive... 0.0... 00008 129. BUNIMAV 2... eee 9. OFacemaker Gold (eges 3 to 8).......... 25. 
ODataPerfect1.0..  .. ........0.. 299. Electronic Arts . . CP (rags. graphics ire a OKindercomp Gold (ages3to8)... ... . 25. 

Wordtech ... NCP One-on-One! Bird vs JOVEN. crite: ec) % 9. CiKidwriter Gold (eges 6 to 10)........... 32. 
BDBXL 1.2 arpreeserp 00 Fontes 119. Chuck Yeager’s Flight Trainer........... ee CHomework Helper—Math (grades 7-12)... 32. 

Xerox ... NCP fiChessmester 2100.... 00... woe. sae 35. CHomework Helper—Writing (grades 7-12) . 32. 
OVentura Publisher 2.0 ....... 0 ...... . call @Earl Weaver Baseball...... .......... 32. Stone & Assoc. ... NCP (reqs. graph. brd. es 
®Professionel Extension felHeroes of the Lance ..............004 29. @Algebra Plus (ages 8 toedult).. 6.6... 7. 

(reqs. Ventura Publisher)... 2.000000... Call (MEM PNG 8 crrecvjsccack scare oases os 35. WMemory Master (eges2to6)  ........ a 

XYQUEST ... NCP {Mavis Beacon Teaches Typing... ...... 35. @My Letters, Numbers, Words (2to 6)... .. 22. 
OXyWhite Jil Plus 3.54 wiA-la-Carte Menus . 239. Sentinel Worlds.............0 0000008 39. @Second Math (eges 7to 16)............ 27. 
f)Xywrite Ill Plus Network Server 3.54 . .. 399. ™Bard's Talell.... . 39. Subiogic ... NCP 

@GrandSlamBrdge — ...-.......... 45. Cet 2.1 (requires EGA or CGA).......... 33. 
RECREATIONAL/EDUCATIONAL _ Microprose ... CP OScenery Disks ..........0...0-05 eech 15. 
OF-19 Stealth Fighter (requires CGA or EGA) 39. OSan Francisco Star Scenery Disk ....... 18. 

Accoiede ... CP (reqs. graphics brd.) OF-15 Strike Eagle (requires CGA)........ 22. CWapan Scenery Disk................4. 15: 
®Bubble Ghost... ......0.. cee ae 22. OGunship (requires CGA or EGA)......... 32. OUpPenscope... si... 19. 
Mean 16"... co neteetsc: «)nxttire ane t « 29. Microsoft ... NCP The Learning Company ... CP 
Hardball (baseball simulation) .......... 11. CFiight Simulator =. 0 des graphics brd.). . 35. BiMath Rabbit (eges 4 to 7).... Eee 
Bilestdrive (driving simulation) ....... 22. Mindscepe .. Reader Rabbit (eges4to7).... . .  .. 26. 

Jack Nicklaus’ 18 Greatest Holes... .... 29> iIGatmtletenc ss. oaveoe et ardicne aang ewes 29. Whiter Rabbit (eges 6 to 12) . . 26. 

@Grend Pnx......0.....0..... " 22. BiPaperboy .... ..86..eeectebie ees 29. True BASIC, inc. ... NCP 

4th & Inches (footbell swnulation)........ 22. (BGalony 1:0) ats Pitesti: tert see te et 30. BHKemeny/KurtzMathSeres. .. .. . .. 32. 

Broderbund ... CP OBalanceofPower.  .. 0 ww. sce eae 33. XOR ... NCP 
Where in the World is CarmenSanDiego? 25. @Balance of Power 1990... ........... 30. CNFL Challenge 2.0 . 69. 
For iBM Personai Computers exclusively. 
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i. tu compute 


Can you see what’s in view? 


Just lend us your ears 


And we'll help see ‘you through. 


HARDWARE 


Manutactursr’a standard iimited warranty 
Period for itema shown ia iisted after each 
company nama. Soma products in their 
lina may have different warranty perioda. 


AST Research ... 2 years 
VO Mini2 C/S/P. . $89. 
SixPakPlus 64k CIsiP (upgrades to 576k) 129. 





PC Connection 
Hardware Speciai 
through March 31, 1989 


Hayes ... 1 year thru PC Connection 
Personal Modem 1200 wiSmartcom EZ 


Designed for unsurpassed ease of setup 
and operation, this home telecommuni- 
cations system prondes a complete solution. 
The compact size and sophishcated design 
of this new Hayes modem offers retiable 





Harcuies ... 2 years 

Graphics Card Plus. . $189. 
intai ... Syears 

2400B Modem (intemal modem 

for IBM-PC/XTIAT) .......0.0.0000005 239. 
2400B Modem 2 (intemal modem for 

PS/2 Models 50/60/80) .............. 269. 
Inboard 386/PC wil Meg ............ 599. 
Inboard 386/PC Piggyback Card 

WIAIMOQ Hest ee goats grain oes call 
Inboard 386/AT (req. installation kit)... . . 899. 


Inboard Installation Kit (specify computer) 139. 


Advantage Premium 512k S/P(upgrades to communications and state-of-the-art Above Board Plus 512k .............. 419. 
1 Meg or 2 Meg w/Piggyback)......... 369. technology, all at an affordable pnce. Above Board 2 Plus512k............. 469. 
ae -386 1 Meg (for PS/2 Mode! ae * Personal Modem 1200 plugs intoa on Board PlusWO512k  ...... 469 
Pe Vets 5 tes 2 RR Oe ice LO standard wall outlet, elminahing the need nnection Coprocessor........ .... 769. 
Raniitee Plus 286 512k (for XT286/AT). . 539. ee supply Optional 2400 Baud Modem for 
RAMpage Plus MicroChannel 512k . oeDe aE PoNen Connection Coprocessor........ .... 229. 
Attached included with 9 and 
(for PS/2 Models 50/60)... «1.2.6.6... 539. 24-pin adapters for easy connection to MATH COPROCESSORS 
Amdak ... 90 deys your PC y 8087 (for IBM-PC&XT) 0.00.00... 95. 
LaserDrive-1 (external CD-ROM Drive)... 629. 8087-2 (8 MHz, for PS/2 Models 25 & 30) 139. 
LaserDnve-2 (internal CD-ROM Drive) ... 629. | * Smartcom ape rt ay ol lel 80287 (for AT&XT286).........-.-.. + 149. 
Compucabie ... 2 years ae Gaok foie cima 80287-8 (for 8 MHz 80286 machines) .... 219. 
2-Position switch box . . 29. numbers "9 80287-10 (for PS/2 Models 50 & 60) ..... 259. 
3-Position switch box... «see 39. 80387 (for 16 MHz PS/2 Model 80) ..... . 399. 
Cuaata ... 1 year Hayes Personal Modem 1200 wiSmartcom EZ 80387-20 (for 20 MHz PS/2 Model 80)... . 459. 
Datasaver 400 Watt (¥2" and 5/4" included) Kensington Microware ... 1 year 
(standby power backup unit for the AT)... 459. Masterpiece... 6.66... cee ee ce eee 94. 
Curtis ... fifetima Masterpiece Plus. . . 109. 
ACCESSORIES LO-850 printer (80 col., 264 cps, 24 pin).. call Keytronic ... 3 years 
Curls Gp CC. oe. oes stam Gok see dace LO-1050 printer (136 col., 264 cps, 24 pin) call 101 Keyboard..................000. 99. 
Disk Holder DB-1 (holds 50 51/4" disks). . LQ-2550 pnnter (136 col., 400 cps, 24 pin) call 101 Plus Keyboard (enhanced layout)... . . 99. 
31/2" Disk Holder DB-2 (holds up 40 disks) . 2 LX-800 printer (80 col, 180 cps, Ypin).... call Kraft ... 5 years 
Printer Stand PS-1... 00... .. 0.0... e ee 18. — Printer-to-IBM cable (6 feet) ............ 15. Three-button Joystick... .............. 3%. 
Universal System Stand S$-3........... 25. Everex ... 1 year High Speed Joystick Adapter Card....... 25. 
TOOMATIG To. Bi ie in tet sda ees 25. 1200 Baud Internal Modem. ........... 79. Adapter Card/3-Button Joystick Bundle... . 49. 
Toolkit TK-2 (52 piece for PC and Mac).... 55. 2400 Baud Internat Modem........... 149. KYEinternationai ... iifetime 
CABLES 5th Generation ... 1 year Dyna Mouse GM6 + (w/Dr Halo lii)....... 54. 
Smartmodem-to-PC Cable EC-7 (9 feet)... 17. Logical Connection 256k... «2.2... 479. Logitech ... lifetime 
Pnnter-to-IBM cable EC-6 (9 feet)... .... 17. Logica! Connection 512k............. 529. Series 2 Mouss (for PS/2 50/60/70/80)... . 65. 
SURGE SUPPRESSORS Hayea ... 2 years HIREZ Mouse (bus only)..... ....... 89. 
Filtered SafeStrip SPF-3............... 21. Personal Modem 1200 (with Smartcom EZ; Mouse wi/Paint Show (bus or senai)....... 95. 
Diamond SP-1 (6 outiets)........ 0.0... 29. 1 yr. wrty thru PC Connection)... ... special Mouse wiLogiCAD (bus orsenal)........ 119. 
Emeraid:'SP-2). 20 oe. ee ia eet 36. Smartmodem1200.. .............. 289. ClearCase Mouse (senafonly)........... 99. 
Ruby SPF-2 Smartmodem 12008 (with Smartcom Ii)... 289. | ScanMan (hand held scanner) ......... 199. 
(6 outlets; EMI/RFI filtered, 6 ft cord)... ... . 55. Smartmodem 1200B (hardware only).... 259. Magnavox ... 2 years 
Ruby-Pius SPF-2 Plus Smartmodem 2400. ................ 429. 14” VGAMonttor (9CMO62)........... 389. 
(w/FAX & modem protection) ........... 69. Smartmodem 2400B (with Smartcom De 429. VGA Adapter (9AV600)..... ......... 249. 
DCA ... 1 year Smartmadem 2400B (hardware only) ... 399. 9CM062 and 9AV600together ......... 589. 
Irma 2 (3270 emulation board). . . . . 72 14" VGA Monitor (@CMO62).. ........ 449. 
Irma 2 Micro Channet 1 -§ 00 | ») 4 Bi 8 0 8 8 14” H-Res Monitor (9CMO53) ......... 369. 
(for PS/2 Models 50/60/70/80)......... 729. Microsoft ... 2 years 
Epson ... 1 year Mach 20 (7 yr wrty) ... 6.6. 349. 
We are an authorized Epson Service Center. q PC Connection Disk + Option (for Mach 20; 1 yr. wrty) ..... 69. 
FX-850 (80 col, 264 cps, 9pin).... .. . call 6 Mill Street 585M Memory+Option (for Mach 20; 1 yr wrty,) . 339. 
FX-1080 (736 col., 264 cps, 9pin)....... call Marlow, NH 03456 Mouse with Paintbrush (bus or senal)... . . 109. 
LQ-500 (80 col., 780 cps, 24 pin)........ call SALES 603/446-7721 FAX 603/446-7791 Mouse with Easy CAD (bus or senal)..... 125. 
For IBM Personal Computers exclusively. 
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For Caesar and the others 
Are probably pledgin’ 


That the next time they 


MSC Technologies ... iifetime 

OmniMouse (serial only; 1 year warranty) $57. 
PC Mouse II wiPC Paint + (bus or serial)... 89. 
PC Mouse II w/Autosketch (bus or serie) 105. 
NEC ... 2yesrs 

Multisync ll (800 x 560 max. resolution)... 599. 
Multisyne 2A (VGA Monitor)... 0... call 
Orchid Technologies ... 2 years 

Tiny Turbo 286 (accelerator board). .... . 289. 
ProDesigner VGA (800x600 VGA Mode) . 319. 
RamQuest Xtra 16/82 OK... 2.6... . 319. 
PC Power & Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 

Turbo Cool 150 (run 25° - 40° cooler)... 129. 
Turbo Cool 250 (run 25° - 30° cooler) ... 169. 
Silencer 150 (84% noise reduction) ..... 415. 
Silencer 200 (69% noise eg) a heet 149. 
Furbo Cool375. 6. 6. eee 299. 
PC Support Group ... tyear 

Breakthrough 286 Accel. Board (8 MHz)... 299. 
Breakthrough 286 Accel. Board (12 MHz}... 449. 


Practical Periphersia ... 5 years 
1200 Beud Internal Modem (w/ProComm). 69. 


1200 Beud External Modem (mini)....... 79. 
Microbuffer Inline (par. print buffer/32k) 135. 
2400 Beud Internal Modem........... 159. 
2400 Baud External Modem .......... 189. 
Princeton Graphics ... 1 year 

Ultrasyne (supports CGA, EGA, VGA) ... 549. 
MaxiS Monochrome Monitor —s..... 269. 
Sefe Power Systems ... 2 years 

Sate 250W (standby power backup). ... . 249. 
Sate 425W (standby power backup). ... . 369. 
Safe 500W (standby power backup)... . . 495. 


Safe 1200W (standby power backup)... . 869. 
Toshiba ... 1yesr 
P321SL pnnter (80 col, 216 cps, 


WHTECION) 55 chia Ng vig 6 a6 Sencar 529. 
T1000 Laptop (80C88, 6.4 Ibs., 5 hr. 

TOY) Me Re hen c N s, call 
T1200 Laptop (80C86, 10 MHz, 20 Meg). . call 
Ti200HB Laptop w/Backlit screen....... call 


T3100E Laptop (80286, 12MHz, 20 Meg) . call 
T3200 Laptop (80286, 12 MHz, 40 Meg) . . call 


T5100 (80386, 16 MHz, 40 Meg)........ call 
768k RAM CardforTi000............ 299. 
Video7 ... S years 

VEGA Deluxe (supports 640x480) ...... 219 
VEGA VGA (supports full VGA specs)... . 287 


FastWrite VGA (800x600 max. resolution) 379. 
VRAM VGA (1024x768 max. resolution)... 529. 


DRIVES 
Alloy ... 1 year 


Tepe Systern/2 (for PS/2 MicroChanne)). . 299. 
Retriaver/40 (for IBM AT & competibies). . 349 








"ll consult 


With PC Connection. 


IOMEGA ... 1 year 
Dual 20 Meg Bernoulli Box (8")...... $1679 
20 Meg Certndge (8”)............060. 2. 


20 Meg Tripak (8") 
Bernoulli II Single 20 Meg Internal (57/4") ay 
Bernoulli |] Dual 20 Meg External (5%4") 1859. 


20 Meg Cartridge (5%") .............. 59. 
20 Meg Tripak (514").... 02.0... 00 eee 169. 
PC2 Cardin i Wise con eee Seles coe, 169. 


PC2B Card (bootable card for PC/XT/AT). 229. 
PC4 Card (for PS/2 Model 50/60/70/80). . 299. 
Mountain Computer ... 1 yesr 

40 Meg Internal Tape Drive (XT, AT or PS/2)379. 


40 Meg External Tape Drive 

(0.0 Ac! cc!) ee 479. 
40 Meg External Tape Drive w/Power 

Supply (XT, AT. or PS/2) . Lier cs BED) 
Piua Deveiopment ... 2 ae 

Hardcard 20 Meg (49 ms) . . ... 549. 
Hardeard 40 Meg (28 ms)............ 699. 


Passport (20 or 40 Meg removable Grives) call 
Seagste ... 1 year 

FREE PCTV® Herd Drive installaton Tape with 
the purchase of 20, 30 or 40 Meg Seagate 
drive for the 1BM PC (not for AT). Specify Beta 
or VHS. 

20 Meg Internal Hard Drive ST225 


(w/controller and cables, 65 ms) ....... 299. 
30 Meg Internal Herd Drive 
(w/controller and cabies, 65ms) ....... 329. 


40 Meg Internal HD $T251 for AT(40ms) 399. 
40 Meg Internal HD ST251 for XT 


(w/controller and cables, 40 ms) ....... 449 

40 Meg Internal HD ST251-1 for AT 

(ZENS) F<, Me Re ees Ga 449. 

80 Meg Internal HD ST4096 for AT 

(26 MS\. as pie te Sse 669. 

TEAC ... 1 year 

PC, XT 360k Drive (51/4" haif-height) .... . 79. 

720k Drive (3%2" half-height, specify XT 

OP ATI. cot aah rttenl oo tus eee 89. 

1.44 Meg Drive for AT (31/2" hait-height, 

includes Bastech software utilities) ...... 119. 

Toahiba ... t year 

AT 360k Drive (5% " half-height)......... 85. 

AT 1.2 Meg Drive (5%"helf-heigh) ...... 99. 

AT 1.44 Meg Dnve (312" haif-height, 

includes Bastech software utilities)... ... 119. 
DISKS 

All disks have e lifetime warrenty. 

56" DS/DD Diaks for PC & XT (360k) 

Fup MD2D (10 disks per box)........... 12. 

Sony (10 disks per box) ............... 12. 

Maxell MD2-D (10 disks per box) ........ 13. 

Verbatim Detalife (10 disks per box)... ... 13. 


For IBM Personal Computers exclusively. 


5%.” DS/High Density Diaks for AT (7.2 Meg) 
Fuy! MD2HD (10 disks per box) $22. 


Sony (10 disks per box) ............... 23. 
Maxell MD2-HD (10 disks per box)...... . 23. 
Verbatim Datalife (10 disks per box)... ... 22. 
3/2” DS/DD Diakettea (720k) 

Sony (10 disks per box) ............... 19. 
Fuji (10 disks per box) ................ 19. 
Verbatim (10 disks per box) ............ Na 


Maxell (70 disks per box) . . 10. 
31/2” DS/High-Denaity Diskettes (1.44 Weg 
Sony (10 disks per box) . . 


Fuji (10 disks per box)......-......... os 
Maxell (10 disks per box)... ..-...... 59. 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service ....... 24. 

Cablea ... ilfetime 

Smertmodem-to-AT cable (9 feet)........ 15. 

Parallel Pnnter cable (15 feet)........... 19. 
OUR POLICY 


@ We accept VISA and MASTERCARD only. 

8 Nosurcharge added for credit card ordere. 

8 Your card is not charged until we ship. 

© If we must ship a partial order, we never cherge 
freight on the shipment(s) that complete the order (in 
the U.S). 

® Nosales tax 

@ ANUS shipments insured, no additional charge 

e ADDI NO, orcers sripedt  s Cises Mat: ci'sroed by 
weig 

@ Allow 1 week for personal and company checks to 
Clear. 


; e COD max $1000. Cash, cashier's check, or money 
order 


®@ 120 day limited warranty on all products. * 

@ To order, call us Monday through Fnday 9.00 to 9.00, 
or Saturday 9°00 to 5:30 You can call our business 
offices at 603/446-3383 Monday through Friday 9:00 
to 5:30. 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 


. © For monitors, printers, Bernouth Boxes, com 


and hard drives, pay actual charges. Call for UPS 
2nd-Day & Next-Day-Aur 

© For all other tems, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
‘ae 


e fen printers, Bernouth Boxes, and computers, 
actual UPS Blue charge wil be added For all other 
fers, add $3 per order 

Alaska and outside Continental US: 
© Call 603/446-3383 for informabon 


— —- — ee ee eee ee een a een ee Oe 
SS ies _F SERFS _ F 2t SSS 


CCOPYRIGHT PC CONNECTION, INC. 1988 PC CONNECTION IS A REGISTERED TRADEMARK OF PC CONNECTION, INC. MARLOW, NH. THE RACCOON CHARACTER(S) ARE TRADEMARKS OF PC CONNECTION, INC, 
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PC Carnival. 


Revel without a Claus. 
n the festive town of Marlow, NH (pop. 557), the 
| holiday spirit lasts long after Santa’s packed it in for 
the year. In fact our sure-pawed mascots are already 
preparing for their annual Winter Carnival — a seasonal 
celebration featuring skating, sledding, sleigh rides and 
ice sculpture. This annual event certainly provides a 
welcome break from our usual winter sports, e.g. thawing 
frozen pipes, jump starting cars, putting out chimney 
fires, and skidding off the road into ten foot snow drifts. 


Breaking the mold. 
(Or, where’s the P word?) 


Our more loyal and linguistically- 





of creative constructions consisting of C words. 'Nough 
said. Rest assured, though, our letter-perfect mascots still 
stand (and occasionally sit, roll over, and do handstands) 
for everything true and noble in the microcomputer mail 

- order marketplace. If you’re looking for a single source for 
superior savings, sensational tech support, and specially 
speedy shipping, we're definitely your Connection. 


The ice mammal cometh. ’ 
Wouldn't you like to wake up every moming to a vision of 
microcomputing’s most magnificent mammal? Well, now 
you can do that and quench your thirst for a taste of Marlow’s 
____ winter wonderland with your very own 
~ PC Connection mug. It features a 
crystal-clear likeness of our oh-so-cool, 





inclined customers may have noticed . 
that we've abandoned the “P” words apie Babe. but heartwarming mascot, and is free 
in our headlines in favor of the “C” : . to anyone who places an order of $500 
words. Because after five years of > = ee r. ". ormore between now and March 31st. 
parading a profusion of P patter past Tee: 4 y) tad Just call 1-800/243-8088 or 
PC pros on periodical pages, we ri Py 1-603/446-3383, M-F 9:00 to 9:00; 
perceived that perhaps they paled ne i Saturday to 5:30. If you're planning to 
next to the possibilities and potential 7 visit please call ahead. 


Warm the cockies of your heart with a PC Connection 
mug the mascot who never skates on thin ice. 
Offer not to net accounts. One per customer. 


For IBM Personal Computers exclusively. 
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& DESKTOP SCANNERS 


SUITABILITY TO TASK 


DEST PC Scan 1020 


DEST PC Scan 2020 


oc 4 j 

- Be 

fonts 4 

OCR: E 

‘nt 

spaced fonts 

re seen 
Line art ‘ : : 


oles 


running in the background behind your fa- 
vorite word processor. One keystroke 
combination starts a page scan, dumping 
formatted text straight into your current 
document. 

The DEST text scanning capacity to 
automatically recognize typefaces and ma- 
trix-match them with its own pretrained 
fonts makes it easy to use. Text Pac and the 
text-scanning portion of Publish Pac rec- 
ognize |2 different typewriter and daisy 
wheel printer typestyles, 5 laser printer ty- 
pestyles, and the draft output of 5 popular 
dot matrix printers. When fed the Apple 
LaserWriter’s Courier font, supported ex- 
plicitly by Text Pac, the program interpret- 
ed our sample text in the best DEST tradi- 
tion, with remarkable accuracy. But on the 
LaserWriter’s Franklin Gothic and Times 
Roman, two typefaces similar to supported 
HP LaserJet cartridge fonts, Text Pac had 
more trouble. Text Pac also proved reluc- 
tant to switch to a new text size while read- 
ing a page. Our Courier text sample in four 
different font point sizes tripped it up. 

When Text Pac encounters an odd type- 
face or a new text size, it struggles gamely 
and at length. Text Pac labored for more 





than 14 minutes on our test page with Cou- 
rier text over a shaded background. Its 
cryptic on-screen message ““Hard to Read 
Page Entered’’ displays all the while but 
offers no inkling of whether it will succeed 
or fail. Since the result was often unusable, 
we would have liked to have known that a 
lot earlier. 

These are minor grievances, though. 
DEST text scanning is the standard for 
moderately priced OCR. 


PC SCAN 2020 Of the two scanners, 
DEST is justifiably more proud of its PC 
Scan 2020. Despite the 2020’s inability to 
accept other than a single page at a time (an 
automatic document feeder is an option), it 
has some real advantages. 

For those who already work in a crowd- 
ed space, the 2020 slips between a monitor 
and PC system unit without taking any ad- 
ditional desk area. The 2020 doesn’t even 
require the adapter module used by the 
1020. In addition, its 8-bit gray-scale scan- 
ning recognizes 256 shades of gray. The 
2020 correctly interpreted even the 10 per- 
cent gray scale on our test. That makes it a 
superb choice for scanning photographs 
for desktop publishing. 

Keep in mind that 8-bit gray-scale files 
can be huge, though. The scan of our gray- 
scale sample page generated an 8MB file. 

The 2020 uses the same interface card 
and Publish Pac and Text Pac software as 
the 1020, so those aspects of its use are 





identical to the 1020’s. DEST claims that 
the 2020 scans at more than twice the 
speed of the 1020, though. We found an 
increase of more than 20 percent in OCR 
scanning with the 2020, but neither scan- 
ner compared with the fastest OCR scan- 


a | 
For those who already 

work in a crowded 

space, the 2020 slips 
between a monitor and 

PC system unit without 
taking up any 

additional desk area. 





ners in our survey. For line-art and dith- 
ered graphics scanning, the 2020 was 
somewhat faster than the 1020 at 300 dpi. 
For gray-scale scanning, it was slightly 
slower, but with much better results. 
Speed is not the 2020’s claim to fame, 
though. Its superior gray-scale scanning 
and space-saving design really make the 
PC Scan 2020 stand apart from the crowd. 
For desktop publishing, that makes it an 


excellent choice. —Stephen Sagman 


Barely noticeable 
as it sits under a 
computer monitor, 
the $2,000 DEST 
PC Scan 2020 
accepts and 
returns single 
scanned pages 
through slots on its 
front. Like the 
DEST PC Scan 
1020, it offers an 
optional automatic 
document feeder 
for scanning 
stacks of pages. 
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The Ultimate Screen Print And Capture Software 






© At last! Transfer any image into your 
favorite desktop publisher including 
Ventura Publisher, Aldus PageMaker, 
and Microsoft Word. 

© Convert text screens to graphics for 
use with reports, documents, or 
manuals quickly and easily. 

© Image detail remains sharp and 
clear when converting color images | 
into black & white with support for 
up to 256 gray scales. 

© Refine and smooth edges for a look 
that seemed impossible before. 





i 
; 
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These rages were eaphued with 
Pizazz Plus, imported into Ventura 
Publisher and printed. 


Professional Printing 


¢ Fora print out that doesn’t look like 
it was created with a computer, make 
circles round and flowers soft with 
the smoothing feature. 

© Choose your own standard of mea- 
surement, whether it's inches, milli- 
meters, or points. 

© Don't loose the detail when sizing 
your image up or down —Pizazz 
Plus preserves proper aspect ratio. 

© Select your print size and position 
on paper to .01”. 


SALES _ 


millions _/ 





Pisied Plus printedl tina fips an 
AT&T Truevision TARGA 16. 








IBM PS/2 VGA and MCGA 


© Deepen blues, enrich reds, and 
sharpen greens with on screen VGA 
256,000 level color adjustment. 
Color images are automatically con- 
verted to gray scales on screen. 

© Go from 4 color printing to 
full color printing with expanded 
printer capability. 

© Automatically convert text screens 
to graphics. 

© No more printer limitations—what 
you see on screen is what you'll get 
on paper. 


== 


n Pieuzz Plus paren ‘ite from an 
IBM PS/2 VGA. 


Resolves Incompatibility 


© Connect with over 200 printers— 
that's twice as many as most 
applications support. 

© Capture your screens for easy inter- 
change of popular program file for- 
mats such as Splash! by Spinnaker 
and Publisher's Paintbrush by Z-Soft. 

© Fully supports high performance 
image display boards such as the 
AT&T TARGA 16, AT&T ICB, 
and ATronics PIB. 

© Works with virtually all PC DOS 
applications, 


Pisaze Plus sie — ae an 
IBM EGA. 


Pizazz Plus Compatible Hardware 


IBM PS/2: Models 25 and 30 (MCGA), and Models 50, 60, and 80 (VGA) 
IBM PC, XT, and AT Display Adapter Cards: ATI Technologies’ EGA Wonder, ATronics 
Professional image Board (PIB), AT&T image Capture Board (CB), Truevision TARGA- 16 
Hercules Color Card, Monochrome Graphics Card, IBM Enhanced Graphics Adapter (EGA), Color 
Graphics Adapter (CGA), Monochrome Display Adapter, NEC GB-1 Color Graphics Board, Para- 
dise AutoSwitch EGA, Plantronics PC + Colorplus Graphics Adapter, Quadram QuadEGA +, 
GuadEGA ProSync, Quadcolor i, Quadcolor H, STB Graphix Plus f, Tecmar Graphics Master, 
Tseng Laboratories EVA, EVA/480, Video-7 Vega EGA, Vega Deluxe, Vision Technologies 
Vision 16 EV-680 

VGA Compatible Adapter Cards: (ONLY Supported in IBM PS/2 VGA Compatible Modes) AST 
VGA, Compaq VGA, Orchid Designer VGA, Paradise VGA Plus Card, Video-7 VEGA VGA 

AT&T 6300 Display Adapter Cards: image Capture Board (CB), Truevision TARGA 16, DEB 
PRINTERS: Adobe Systems PostScript, Alps ALQ200 (18 and 24 pin), ALQ300 (18 and 24 

pin), P2400C (18 and 24 pin), AMT Office Printer, Anadex 9625B, 9725, $7024, 

$7024C, AST TurboLaser/PS, AT&T 477, C. Itoh 1550 Prowriter, 8510, 
8510BPi, 8510SC, C-310 CXP, C-315 CXP, C-715A (LQ- 1000), CalComp 
ColorMaster, ColorView 5912, PlotMaster, Canon A1210, PJ-1080A, Cen- 
tronics 250, 260, 358, 359, CIE LIPS 10, Citizen MSP-20, MSP-25, Datae 
products 8000, 8001, 8002, 8010, 8011, 8012, 8020, 8021, 8022, 8050, 
8051, 8052, 8070, 8070 Plus (IBM), 8070 Plus (P-Series), 8071, 8072, M- 
480, P-80, P-132, Diablo C150, Epson DFX-5000, EX-800, EX-1000, FX- 
80, FX-85, FX-86e, FX-100, FX-185, FX-286, FX-286e, FX-850, FX- 
1050, GQ-3500, GQ-3500 (1.5Mb), HS-80, JX-80, LQ-800, LQ-850, LQ- 
950, LQ-1000, LQ-1050, LQ-1500, LQ-2500, LQ-2550, LX-80, LX-90, 
LX-800, MX-80 w/Graftrax, MX-100 w/Graftrax, RX-80, RX-100, SQ-2000, 
Fujitsu DL2400, DL2600, DL3300, DL3400, DotMax 24C, DPL24C, 
DX2100, DX2200, Genicom 1000 (Epson), 1000 (IBM), 3310, Hewlett 
Packard LaserJet, LaserJet +, LaserJet Series HI, Paintet, ThinkJet 






(Epson MX-80 Mode), IBM Color Jetprinter, Graphics Printer, PC Color Dot Matrix, ProPrinter, 
ProPrinter XL, Quietwriter 5201-002, IDS Microprism, Prism 80, Prism 132, Infoscribe 1200, 
JDL 850, NEC CP6, CP7, LC-800, P2200, P5, P5XL, P5200, P5300, P6, P7, POXL, Newbury 
Data OSP-2, OSP-3, Oasys LaserPro 810-R, Okidata Laserline 6, Microline 82, 83, 84, 92, 93, 
Microline (Plug&Play) 82, 83, 84, 92, 93 Microline (IBM) 182, 192, 193, Microline 292, 293, 294, 
320, 321, Microline (IBM) 292, 293, 294, 320, 321, 390, 391, 393, Okimate-20, Panasonic KXP. 
1080i, KXP- 1091, KXP-1091i, KXP-1092, KXP- 1092, KXP-1093, KXP-1524, KXP-1592, Prin. 
tronix $7024, S7024C, QMS PS 800, PS 800 Plus, PS 800 I, Quadram Quadjet, QuadLaser, 
Qume LaserTEN Plus, Seikosha SPC-700, Star Micronics Delta-10/15, Gemini-10X/15X, NX- 
10 (BM), Radix-10/15, SD-10/15 BM), SG- 10/15 (BM), SR-10/15 (IBM), Tandy (Radio Shack) 
CGP-220, Tektronix 4693D, 4695, 4696, Toshiba P32), P321SL, P35], P351C, P351SX, 
P1340, P1351, Transtar 315, Xerox 4020. 


Supports Microsoft Windows V1.xx and V2.xx. images courtesy of AT&T and Spinnaker 
Software. Pizazz Plus is not copy protected. Memory resident program takes 


aslittle as32K- aRCLE 386 ON READER SERVICE CARD 


screen ONY S TGQ 0* 


ORDER TOLL FREE NOW! 1-800-433-5201 
Call am 433-8464 for hardware not listed, or technical support. 


Application Techniques, Inc. 
10 Lomar Park Drive, roreee ve 01463 
508-433-5201 FAX 508-433-84 











@ DESKTOP SCANNERS 





Hewlett-Packard Co. 


The $1,495 Hewlett-Packard ScanJet is a 
flatbed graphics scanner with gray-scale 
capability. Even with the optional docu- 
ment feeder, it maintains a low, flat design 
the size of a page plus acouple of inches all 
around and just a few inches tall. This de- 
sign wastes a lot of desk space but is easy 
to work with. 

As with the LaserJet printer line, this 
Hewlett-Packard product appears to share 
the engine and casing of its Canon counter- 
part, the [X-12F. The two use different in- 
terfaces and software, however. 

Most software packages that directly 
control scanners support the Canon IX-12 
(not the IX-12F), making it more or less an 
industry standard. The Hewlett-Packard 
ScanJet, however, has quickly picked up 
support from many packages and carries 
Hewlett-Packard’s highly regarded name. 
With HP’s usual aggressive marketing and 
pricing policies, it is certainly a major 
player in the market. 


TESTING THE SCANJET The ScanJet 
handled all our tests without a glitch, scan- 
ning the pages from edge to edge. It re- 
turned circles after scanning circles, and 
offered four kinds of dithering or true gray- 
scale support for the photo and gray-scale 


ted FACT FILE 


Hewlett-Packard ScanJet 

Hewlett-Packard Co. 

19310 Pruneridge Ave. 

Cupertino, CA 95014 

Call your local HP sales office 

List Price: $1,495; interface card, cabling, 
and Scanning Gallery software, $495; Auto- 
matic Document Feeder, $595. 

Requires: Scanning Gallery requires 384K 
RAM, hard disk, DOS 2.0 or later. 
Supports: All graphics cards, printers, and 
pointing devices supported by Microsoft Win- 
dows. 

In Short: This gray-scale graphics scanner 
comes with limited graphics software that 
tuns under Microsoft Windows. It has only 16 
gray levels but is 300-dpi sharp. The HP 
ScanJet’s excellent quality, solid design. and 
great support make it a top choice among flat- 
bed graphic scanners. 

CIRCLE 414 ON READER SERVICE CARD 





chart. The ScanJet is a 4-bit scanner, rec- 
ognizing 16 levels of gray—the minimum 
for a scanner that claims to support gray 
scale. And while quality of the scanned 
gray-scale images is very good, it won’t 
touch that of scanners with 64 gray levels. 

Scanning Gallery, the software provid- 
ed with the ScanJet, runs under Microsoft 
Windows (using a runtime version). It 
therefore will work with all output devices 
supported by Windows, including most 
major printers and plotters. It also supports 
many input devices, including mice and 
lightpens. While not required, a mouse is 
helpful and should be considered if the 
Windows software will be used frequently. 

The limited graphics editing features 
are cut, paste, copy, and crop. If you want 
to do more with the images than that, 
you'll need a real graphics or desktop pub- 
lishing package. It’s no problem, though, 
even if the program that you want to use 
doesn’t directly support the ScanJet. 

Scanning Gallery exports files in 
Microsoft Paint (MSP), PC Paintbrush 
(.PCX) and GEM (.IMG) formats as well 
as the usual TIFF format used by most 
scanners. It also supports a compressed 
TIFF format, which saves disk space but 
increases load time. 


NO PARTIAL PAGE SCANS _§ You can’t 
specify a partial page scan area up front; 
instead, you have to scan the entire page in 













The solidly 
designed Hewlett- 
Packard ScanJet 
($1,495 without 
software or 
cables) is a flatbed 
scanner with gray- 
scale capability; it 
works with all 
output devices 
supported by 
Microsoft 
Windows. A 
mouse is 
recommended for 
use with its 
Scanning 
software, 
Scanning Gallery. 


Preview Scan, then define a smaller scan 
area by drawing a box around it. While this 
is not difficult to do, it is often a frustrating 
extra step. When the image you're scan- 
ning begins at the top-left-hand comer of 
the page or when you know its exact loca- 
tion on the page—and already know its di- 


SUITABILITY TO TASK 


Hewlett-Packard - 
ScanJet 


OCR: 


to 


al a a ee 
1 2 3 4 


ittones 


mensions—it would be easier to just type 
in a couple of numbers. 

While documentation for scanners is 
not usually good or bad enough to deserve 
mention these days, Hewlett-Packard’s is 
an exception. Well organized and thor- 
ough, it offers a tutorial on Microsoft Win- 
dows, instructions for loading a scanned 
image into Aldus’s PageMaker, and plen- 
tiful pictures, helpful hints, and cross-ref- 
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Tandy Computers: The broadest line of PCs in America. 


The 


Tandy & 


4000 LX : 
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Get the power 
| and performance 
 _ of Intel’s 80386 
.at 20 MHz, 


rail 





To streamline your heavy business 
workload, turn to the Tandy 4000 LX. 
With its 32-bit Intel® 80386 micro- 
processor operating at 20 MHz, the 
4000 LX delivers new performance to 
database management and sophisti- 
cated computer-aided design. 


Two megabytes of zero wait-state 
memory make the 4000 LX ready to 
use with MS® OS/2, as well as MS- 
DOS® software. With this much 
memory standard, the Tandy 4000 LX 
is also ready to use as the hub of a 
powerful multiuser office system run- 
ning SCO™ XENIX® software. And as 


a network file server in a 3Com® 
workgroup, the 4000 LX provides 20 
MHz performance for exceptionally 
high-speed data transfer. 


The Tandy 4000 LX is highly ex- 
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed in 
configuring the optimum system. 

The Tandy 4000 LX complements 
our Tandy 4000—a 386” machine op- 
erating at 16 MHz. The one-megabyte 
Tandy 4000 is the cost-effective solu- 
tion for many of today’s most high- 
performance applications. 


‘Tandy Computers: Because there is no better value” 





cana 


MS-DOS and XENIX/Reg. TM Microsoft 
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The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 


eum +k 6, eg 


Send me a 1989 RSC-20 
computer catalog. 
Mail to Radio Shack, 89-A-742 
900 One Tandy Centar, Fort . 1X 76102 
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« Company 
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Address 
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A DIVISION OF TANDY CORPORATION 








;*C) Output Tests: Desktop Graphics Scanners 


ith graphics scanners, you can produce optimal output by using 

either the best dithering algorithm available or the maximum 
number of gray levels. The penalty you'll pay is In file size, with better 
output yielding the largest files (the Kurzweil K-5000 gray-scale 
image was 11MB). Givan the 32MB limits of DOS 3.3 disk partitions, 
Ee RN See ONTO Ce Eee DEST PC Scan 1020 
images at once. 


300 dpi 


Original halftona Original lina art 


Original gray-scala image 
{60 and 80 percent black not shown) 





Product name DEST PC Scan 2020 
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Three graphic images were selected to test the acuity of the current crop of Og peace apt ee ictcomy 
desktop scanners: a 4- by 5-inch black-and-white photo with a full range of resolutions available from the scanner software, only the highest-reeolution 
random gray tones; a page with two gray scales (having sections of 10, 20, 30, results are presented here. The legend above each image indicates the price of 
40, 60, and 80 percent black) positioned along Its outer edges and a solid black — the scanner (complete with software) and the resolution at which the images 
6tripe running vertically between them; and a plece of line art consisting of four were scanned (the ecanner's hi-res setting). 

concentric circles superimposed on a full-page grid of 1-pica blocks. 


Microtek MSF-400G Ricoh RS320 


et] 360 dpi 














Kurzweil K-5000 
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erences. The optional $595 Automatic 
Document Feeder can automatically load 
roughly 20 sheets of paper, any size from 
5¥%-inch square to legal. It works smooth- 
ly, and you should strongly consider it if 
most of your scanning work will be multi- 
ple-page documents. 

The Hewlett-Packard ScanJet is avail- 
able with interfaces for the XT/AT bus, the 
PS/2 Micro Channel bus, and the Macin- 
tosh. While the graphics software that 
Hewlett-Packard provides does little but 
cut, paste, and print, it does those things 
well, You can always use a third-party 
package if your needs are greater. 

Scanning is limited to 16 gray levels, 
but these are 300-dpi sharp, and images are 
re-created faithfully. With its excellent 
quality, solid design, and great support, 
the Hewlett-Packard ScanJet is a top 
choice among flatbed graphics scan- 
ners.—Philip F. H. Rose 


Microtek Lab Inc. 
Welcome to the boutique. Microtek Lab 
specializes in PC-based scanning and sells 
an increasingly complete line of scanning 
devices and software. But rather than tout 
its newest and greatest products as the an- 
swer for all power users or aspirants, Mi- 
crotek takes a refreshing applications-ori- 
ented approach to marketing its wares. 

Both Microtek’s literature and repre- 
sentatives focus on user output. If, for ex- 
ample, the highest-resolution device you'll 
be printing on is a standard 300-dot-per- 
inch laser printer, Microtek suggests you 
not worry too much about gray-scale levels 
or scanning resolutions beyond 300 dpi, 
and stick with one of the company’s less- 
powerful machines. Normal laser printers 
can’t take full advantage of gray-scale im- 
ages anyway—in fact, they often produce 
better output from dithered single-bit im- 
ages. 

Microtek itself offers an answer to 
those who use 300-dpi lasers and need 
higher-quality output but are on relatively 
restricted budgets: a board-and-software 
combination, the GLZ, that for about 
$3,000 increases the potential gray-scale- 
output capabilities of 300-dpi laser printers 
to publication-quality levels. The board, 
combined with new gray-scaled editing 
software, takes you a giant step toward to- 






















tal desktop image independence. 

Such lofty performance levels, howev- 
er, are unnecessary and too costly for the 
more-typical users who need quality image 
scanning for something a step or two be- 
low magazine quality. 


MICROTEK TRIPLETS The three 
units reviewed here, the Microtek MSF- 
300G, the MSF-400G, and the MSF- 
300Q, represent three levels of flatbed 
high-resolution gray-scale scanning. Other 


= DESKTOP SCANNERS 





| 
| 
| 
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than price, the only differences among the | 


units are resolution and number of gray- 
scale levels. The two 300 units have a 
maximum resolution of 300 dpi while the 
400 model offers 400 dpi. The Q model 
can read 64 levels of gray scaling, while 
the G’s handle up to 256. 

The capacities of the scanners, then, in 
ascending order of power (and price) are 
the 300-dpi, 64-gray-scale-level MSF- 
300Q for $2,495; the 300-dpi, 256-gray- 
scale-level MSF-300G for $3,495; and the 
priciest unit, the $3,995 MSF-400G, 
which scans up to 256 gray-scale levels 
and can read at resolutions of up to 400 
dpi. Even the kast-expensive of these ma- 
chines is not a trivial purchase, so it makes 
sense not to overbuy. Just to complete the 
model designation translation, the letters 
MSF stand for Microtek Scanner Flatbed; 
their pull-through scanners are designated 
by MS alone. 





The $3,995 
Microtek MSF- 
400G, Microtek's 
top of the line, 
gives you 400-dot- 
per-inch resolution 
and 256 shades of 
gray. All three 
Microtek models 
are excellent buys 
and, because they 
use the same 
boards and 
cables, are 
interchangeable. 


NEARLY IDENTICAL The differences 
end there: beyond resolution and gray 
scale, these three units are identical, with 
the same cases, interface boards, cables, 
and software. This means little to you if 
you'll be buying only one scanner; howev- 
er, if you need several units for a range of 
purposes and performance levels, it’s a 
significant advantage that the board and 
cord, as well as the software, are inter- 
changeable. 

The MSF case takes up a fair amount of 
space, being approximately 2 feet deep 
and a little over 1 foot wide. At only 52 
inches high, they don’t need much over- 
head space, but because they’re flatbed 
models, you need enough clearance to 
raise the cover and to properly position 
your original on the scanner bed. 

The half-length interface card fits in 
any 8- or 16-bit slot. Installing the hard- 
ware and software is no big deal, although 
the 13 program disks can be daunting. You 
cannot select interrupts and there’s no poll- 
ing, but you can elect whether to use a 
DMA channel to select the device’s mem- 
ory address. The scanner setup can be 
changed easily by software at any time, 
even while running either of the standard 
graphics-image scanning programs. 





SOFTWARE MAKES IT HAPPEN 
Each of the reviewed units comes with the 
programs EyeStar Plus and PC GrayScan. 
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Just one memory module solves supply, capacity 
and space problems with one megabit technology 





2MB to 8MB of hardware EMS memory in a single slot. 


ue |Nere's no waiting for this zero wait-state disk driver, a disk caching driver, a print spooler, 
|expansion memory board. Using one meg- diagnostics and other utilities. 
‘abit DIP RAM elements, the JustRAM/ATZ ; ‘ 
iz available now! On-board switches allow easy user selection of 


the I/O addresses used for expanded memory 
The densely populated JustRAM/ATZ packs from operation, the starting address for extended 





2MB to 8MB of RAM memory in a single AT“ slot. memory operation, capacity settings and backfill 
The low-profile design leaves adjacent slots free. options. 

Utilizing true hardware EMS expanded memory, A leading manufacturer of computer hardware 
the JustRAM/ATZ can outperform software emula- since 1969, MSC also builds MicroFrame 386™ 
tion of EMS by 80 to 1. Ask JustRAM Hardware EMS Memory motherboards, Connect™ 
ee eae insist ee Outperforms Software Emulation 80 to 1 a Lapa a aa boards 

ardware memory. In and other hardware to 

addition to expanded mem- 300 243 Seconds further enhance AT and 
ory, JustRAM/ATZ may also 250 PS/2* performance. 
be configured as extended Cail or write today: 
memory, as backfill for con- 200 6 
ventional memory, or as a 450 1-800-525-7661 
combination of the three 
types. 100 GO remy Wy yocatine 

Standard software de- 50 
livered with the 0 7050 ete Tuscon ve 

. Hardware EMS Software Emulation 
ret Eueaite ee a Companson base on a lest Groarans ceugied to simulate 4 Fay roo F400 801 12 USA 
" tal rt test iad 
memory driver, 2 RAM °C Magazina. (See "Expanded Memory Emulators” Maron 31” 1987.) FAX: (303) 790-71 18 
“JustRAM, MicroFrame and Connect are trademarks o! Monolithic Systems Corporation CIRCLE 514 ON READER SERVICE CARD 


“AT and PS/2 are trademarks of intarnational Business Mechines Corporation 


Choose the Best! 


IQ Engineering’s 
Super Cartridse 1 


Awarded ‘The Best of 1988”’ 
in printer fonts by PC Magazine. 


January 17, 1989 





Now there’s Super Cartridge 1 Enhanced to bring your 
HP LaserJet Printer to its fullest capability with the highest quality fonts. 


Super Cartridge 1 
@ 97% of all standard cartridge fonts in one cartridge 
Including: © 14 and 16 point Presentation fonts 
® Linedraw fonts << 
© Math fonts <=> 
© Legal fonts and much more 
@ Totally compatible with all models of the HP 
Printer family 
@ Outstanding documentation and wide suppor 












Super Cartridge 1 Enhariced 
@ Adds over 100 soft fonts y 
Including: © 24 and 30 point Presentation fonts 
© All Tax Cartridge fonts 
¢ Full Roman-8 symbol set with all ¥ 
European language ch rs NS 





© All bar codes, OCR-B and much more 3 : 
© Compatible with all Hodes ofthe @ AA 
Laserjet Printer family w ead a ee 


downloadable softfonts “> 
@ Outstanding docurnenttig a 4 
wide support _— 


Contact your dealer or call us at 408-734-1161 for more information. 


The Super Cartridge ¢ From IQ Engineering ¢ The Smart Choice 
IQ Engineering © P.O. Box 60955 ® Sunnyvale © California 94086 » (4 (408) 7. 734-1161 


1Q Enginesring wre Trademarts of 12 Bngineering, HP and Laser: wre Trademarts Of the 
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® DESKTOP SCANNERS 


SUITABILITY TO TASK 


Microtek MSF- 300G 


Graphica: 


“ EEE 
Graphics: 4 
— Ee 

1 2 


These programs are almost identical, the 
major difference being that PC GrayScan 
is the one to use for gray-scale scanning. 
Both also work within Microsoft Win- 
dows. If you don’t already own Windows 
(Version 2.10 or later) a runtime version of 
that graphical operating environment is in- 
cluded. 

Because the Microtek scanners are con- 
trolled by Windows, they work with all 
Windows-supported video cards and print- 
ers. Youcan run both EyeStar Plus and PC 
GrayScan without a mouse, but you won’t 
be able to perform all of the functions of 
the software; if you don’t have a Micro- 
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soft-compatible mouse, you should get 


| one and use it with these units. 


We tested the Microtek scanners only 
for graphics scanning. The company sells 
ReadRight, a topological OCR software 
package, and the units will work with a 
number of other OCR programs. But be- 
cause the OCR software is all provided by 
third-party companies, we stuck with 
graphics scanning. According to the ven- 
dor, EyeStar Plus and PC GrayScan will 
be combined into one package fairly soon, 
but for now you need to use PC GrayScan 
if you want to read gray scales. 

The Microtek scanning software uses a 
two-window approach; “‘window,”’ in this 
case, refers to scale of view. The Reduced 
View window, which by default is in the 
foreground, displays the entire scanned 
image. Normal View, in the background, 
is a dot-for-dot representation of the im- 
age—the equivalent of looking at the im- 
age under a magnifying glass. In Normal 
View you can display only a small portion 
of a scanned image at a time, but it’s here 
that you can use the software’s impressive 
selection of editing tools. 

Before you scan, you can set resolu- 
tion, scaling, brightness, contrast, and 
scanning mode and select from 12 differ- 
ent halftone patterns if you are using that 
mode. Microtek also lets you customize 
your own halftone pattern for different 
grains and effects. And you can set scan- 
ning speed from five different settings; the 
slower settings are advisable for tougher 
scanning jobs. 

All of our testing was done with scan- 
ning velocity at the default medium set- 


ting. In order to choose just a part of an 


original for scanning, you can set coordi- 
nates or, more easily and perhaps more ac- 
curately, do what’s called a prescan—a 


quick scan of the original—and then use a | 


box tool to mark on the display screen the 
portion of the original you want to scan at 
higher resolution. 

Once an image is scanned (and they all 
looked great on the test machine’s EGA 
display screen), you can use the editing 
tools to spiff things up. The tools in PC 
GrayScan and EyeStar Plus are almost 
identical, with the exceptions that you can 
only manipulate individual bits in EyeStar 
Plus and that resizing takes place before a 
scan with EyeStar Plus and after a scan 


re 
FACT FILE 








Microtek Lab Inc. 
680 Knox St. 
Torrance, CA 90502 
(800) 654-4160 

(213) 321-2121 nCA 


Microtek MSF-300G, 

List Price: With interface card, cables. and 
EyeSiar Plus and PC GrayScan software, 
$3,495. 

Requires: 640K RAM, hard disk drive with | 
at least 2.5MB free space, a Microsoft Win- 
dows—compatible mouse, a Windows-sup- 
ported printer (if hardcopy is desired), DOS 
3.0 or later. 

Supports: All hardware supported by Micro- | 
soft Windows. 

In Short: A versatile 300-dpi, 256-gray- | 
scale-level. flatbed scanner that includes two 
powerful Window's-hased graphics scanning 
programs. A first-rate scanners whose soft- 


| ware gives you uncompromising control over 


scanned images, including editing the pattem 
of scanning dots. Best for users with mixed 
low- and high-resolution output needs. 

CIRCLE 426 ON READER SERVICE CARD 

Microlek MSF-400G 

List Price: With interface card, cables, and 
EveStar Plus and PC GrayScan software. 
$3,995. 

Requires: 640K RAM, hard disk drive with 
at least 2.5MB free space, a Microsoft Win- 
dows-compatible mouse, a Window's-sup- 
ported printer (if hardcopy is desired), DOS 
3.0 or later. | 
Supports: All hardware supported by Micro- 
soft Windows. 

in Short; The Microtek MSF-400G is simi- 
lar to the MSF-300G, adding the ability to 
work at resolutions up to 400 dpi with up to 
256 levels of gray scale. Best used by people ) 
who will be using output devices with greater 
resolution than most standard laser printers 
offer. 

CIRCLE 427 ON READER SERVICE CARD 


Microtek MSF-300Q 

List Price: With interface card, cables, and 
EyeStar Plus and PC GrayScan software, 
$2,495. 

Requires: 640K RAM, hard disk dnve with 
at least 2.5MB free space. a Microsoft Win- 
dows-compatible mouse, a Window's-sup- 
ported printer (if hardcopy is desired), DOS 


{ 3.0 or later. 


Supports: All hardware supported by Micro- 
soft Windows. 
In Short: The one to buy if most of your out- 


| putis ona laser printer. It produces more than 


| upto 300 dpi. 


up to 64 levels of gray, scaled at resolutions | 
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following commentary analyzes some 

of the terms in thia table of features. The 
phrases in bold type are listed in the same 

order as In the left-hand column of the table. 


Number of bits per pixel A graphics scanners 
number of bits per pixel 1a geometrically related to the 
number of gray-scala gradations it permits. A 4-bit 
scanner permits 16 levels of gray (2*), a 6-bit scanner 
can accommodata 64 levels of gray (2°), and an 8-bit 
scanner is capable of reproducing up to 256 levels of 
gray (2"). 


path Thera are two main “document feed 
path” configurations for nonflatbed scanners. One is 





N/A*—Not applicable: this product does not provide text scanning. 
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77) Desktop Scanners: Summary of Features 
hs (Products listed In ascending price order for hardware/software combination tested) 


the C path, where, as the name implies, an original 

page is led into the scanner horizontally, traveis for- 
ward a short distance, and then curves up or down 

and around back along a paraitel entry path across 

the scanner optics. The other design, an L path, is a 
vertical leed arrangement that drags the original into 
a horizontal path across the scanner optics. 


Paper handling In some cases, the use of 
an automatic document feeder (ADF) allows larger 
sheets of paper to be accepted. 


interface characteristics Address selection and 


interrupts play a large role in conliguring your sys- 
tem. Current AT and 80386 specifications (without 


ae 
aah Mitsubishi 


separate driver routines) allow for very limited halt 
face-board interrupt lines and addressing space. Of 
the 16 possible intarrupts, only IRQ4 (COM1), IRQ3 
(COM2), IRQS (LPT2), and IRQ? (LPT1) can be 
used—and even then, onty at the expense of the 
devices that would normally use the interrupt you've 
chosen. 


Adjustable/automatic dithering Dithering trans- 
lates the reaim of gray tones into the strictly black- 
and-white dot environment of a printer. The scanner 
sottwara adjusts the density of black dots within a 
given section of the scanned Image 80 that it can 
appear to be at any of tha available levels of gray. For 
most projects, automatic dithering will work quite 

















Howiett- 
Chinon Handheld Im- Saha Panaeoale Panasonic § Packard 
08-3000 age Scanser ShapeScan PageReader FX-ASSO5 Alcok FX-AS506 «= SeanJet 
Chinon Mitsubishi 88-300 + Saba Tech- Panasonc A8320 Panasomc Hewlett- 
America inc. Electronics Shapelnc. nologies —_— Industrial Co. Ricoh Corp. Industnal Co. Packard Co. 
HARDWARE $995 $995 $1,290 $1,295 $1,499 $1,499 $1,899 $1,990 
Dimensions (HWD, including paper feed, in WBx193 4x125x78 10.5x13 7x13 §5x13.5 37x114 585x138 99x 14.5 
Inches) x18 x13.5 x13 x205 x 10.4 x205 x22.4 
Physical capabilities 
Graphics ecanner (number of bits per pixel) 1) @(1) @1) @(1) @4) @4) @4) @(4) 
‘Text scanner e e) e e ie) e) (eo) (e) 
Footprint (W x D, in Inches) 139.3x118 125x78 10.5x 13 B3x113 125x185 114x194 125x185 145x224 
Panei controle leven Dae Density Resolution, None Brightness, 9 None None 
Paper path Flatbed = Lpath Flatbed = Lpath Flatbed Flatbed = Flatbed = = Flatbed 
Paper handling 
Maximum size sheet (inches) B5x11 B5x4 85x14 65x14 85x14 85x11 B5x14 Sei tem 
Minimum size sheet None 32x65 None 3.5x3.5 None None None 85x65 
Multipie-part forms accepted e e e e e e e e 
interface 
Proprietary interface card e e e e e e e e 
Serial communications e (eo) (eo) (eo) (eo) (eo) (eo) e 
Parallel communications (eo) (eo) (e) (eo) (eo) e ° e 
SCSI communications [e) Oo oO ° e) e) e) e 
interface characteristics 
Board size Half Full Half Half Full Halt Half Fult 
Selectable Interrupts e e (eo) e (e) e (e) e 
Address selection e e e e e e e e 
Memory-rosident fo) fo) re) eo) eo) eo) ° re) 
Stand-alone software e e e e e co) e e 
Third-party software included ReadRight None None None None ScanDo None None 
Help information on paper ° e e e ° e ° (e) 
On-screen help oO e fe) e fe) fe) oO e 
Context-sensitive help (e) e ° e eo) °o ° e 
Software drivers 
Mouse ° e (eo) °o e e e e 
Keyboard e e e e e (eo) e e 
Light pen (eo) 3° (eo) (e) (eo) (eo) (eo) e 
Graphics tablet [e) Oo e) fe) [e) e} ie) e 
Software capabilities 
Adjustable size/position of scan window ee oe ee ee ee oe oe oe 
Adjustable/automatic dithering ore oe ore Oro oe oe oe @O 





WWVA'—Not applicable: this product does not provide graphics scanning. 


thet would not otherwise be available. 


age 16 seidom ready for immediata output. Even 


well, tha scanner software makes tha decisions con- 
trolling the levels of black-dot density. Manually ad- 
justable dithering gives you access to visual effects 


Graphics editing A freshly scanned graphics im- 


mall revisions to clean up stray shades within the 
image require some form of graphics editor. No editor 
had the full range of features we looked for, although 
many of the scanned images could be imported into 
other applications that contained dot-level (bit) ma- 
nipulation rather than the coarse block-select-and- 


File save characteristics OCR scanners depend 
on the application software that drives them. Among 
othar things, this softwara is responsible for transtat- 
ing groups of consecutive spaces into tab characters 
within the output file, or removing a hard carriage 
retum from the end of every scanned line that in not 
followed by a paragraph indent. In general, the 
smarter the input software, the less work you'll need 
todo. 


File save format Whether the scanner is reading 
OCR or graphics matenals, output ts tha key to its 
utility. And a variety of other applications are avail- 


tation, of course, is the third-party software's ability 
to read in your scanner file. While proprietary formats 
for WordStar, Microsoft Word, or WordPerfect might 
be available, the more-generic ASCII format can be 
fread by almost any word processor. 

On the graphics side, the generic IMG scanner 
format can be read by several applications, but it in 
slowly being replaced by tha Aldus TIFF (.TIF) 
graphics fila description format. Although more bulky, 
PC Paintbrush (.PCX) format files have also 
achieved near-universality. Applicaton-specific 
graphics output— Windows Paint (.MSP) or 
Windows Draw (.ORW)— can be helpful only if you 








edit features typicalty found. ee able to handle the output more effectively than the already have the right applications. 
“a” marginal software inciuded with a scanner. One limi- ne 
- Knrzwell RS 
Pentex Ceeon Olscover a. 
$B-A4301 Imege Oetacopy 7320 Knrzwell 
OEST Imngn OEST Scannnr Microink = © 73068 AVR-302 0 AT&T CompuScee Microtnk Microtek ModelS K-5000 
PCScee Sennner PCScee = IX-12F MSF-3000 Xerox Advanced Overview PCS MSF-300G MSF-4006 Xerox Xerox 
2020 Pentax 1020 Canon Microtek Imaging Viston Scanner CompuScanMicrotek Microtek Imaging Imaging 
DEST Comp. Teknologies DEST Corp. USA Inc. —_ Lab Inc. Systems Research AT&T Inc. Lab Inc. Lab Inc, Systems Systems 
$2,000 $2,195 $2,250 $2,335 $2,495 $2,690 $2,695 $3,050 $3,495 $3,495 $3,995 $4,995 $15,950 
4x16X115 42x65 33x45 S8xM5 SExBS 35x14 62x69 63x35 85x165 69x65 $.9x65 §8x163 13.9x233 
x 205 x224 x25 x26 x04 x201 x45 xB x26 x24 x09 x20 
@8) o4) eo) ° @8) @(40r6) @(1) @4) ° @8) @(6) (e) @(8) 
e e e e o e e {e) e {e} oO e e 
16x13 B5x20.3 145x224 145x215 13x65 114x194 869x201 85x13 16.5x 18.5 13x65 13x15.6 183x109 23.3x20 
None Contrast, None None None Resolution, Contrast None None None None Contrast None 
halftone Hols deta . 
Flatbedor Flatbed Flatbed Flatbedor Flatbed Flatbed Flatbed Flatbed Lpath Flatbed Flatbed  Lopath Flatbed 
Cpath Cpath 
85x 14 85x11 fig town 85x11 85x14 885x115 85x14 85x11 85x14 85x14 85x14 85x14 85x14 
0X 
8x8 None None None None None 5x7 None 5x3 None None 53x49 4x5 
© e e e e e e e e e e e {e) 
Oo e o e e e e e o e e e e 
(eo) Oo o Oo Oo Oo Oo Oo e Oo (eo) oO oO 
(eo) ° ° oO ° Oo oO ° e oO oO oO e 
e oO e oO oO e oO Oo Oo Oo oO oO oO 
Half Half Halt Halt Halt Half Full Half None Half Half Full Full 
e ° e (e) ° o ° ° oO ° ° e o 
e e e e e e e e oO e e e e 
e ° e oO ° oO Oo Oo ° ° ° ° ° 
° ° ° e e e e e e e e e e 
None GEM Scan None ReadRight None None None fer pelcte Or. Hato None None None None 
oO Oo Oo e oO e e e ° ° ° e e 
e ° e ° e oO e e Oo e e e e 
e oO e o o o ° e oO oO Oo e e 
e e e wat e e e e wat e e Nat [0] 
e e e e e e e e e e e e e 
e e e wat o ° ° o Nat o Oo wat oO 
e e e wat © oO e e wat oO oO wat oO 
oe ee ee en ee oe oe eo @0 ee one oro oe 
ee ee ee (oe) ee oe oe ore (ee) oe ee oro ee 
(continues) 
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1, Desktop Scanners: Summary of Features 
ptt Products listed in ascending price order we 

fa hardware/software combination tested) Pig Mitsnhishi Hawlett- 
Chinon Handheld im- Saba Panasanic Panaaoalc = Packard 
0S-3000 agaSennnar ShapaScna Pnonfandar FX-RS505 Alleah FX-RS600 0 SennJat 
Chinon Mitsubishi 88-300+  SabaTech- Panasonic &8320 Panasonic Hewlett- 
America Inc. Electronics Shapelinc. nologies Industnal Co. Ricoh Corp. Industrial Co. Packard Co. 
$995 $995 $1,290 $1,295 $1,499 $1,899 $1,990 

























Font matching/eature recognition ore 
Range of font sizes (points) 6-2 
Font families must be preloaded e 
Mixed text and graphics on same page ° 
[eje} 
oro oe [o',e) 
° e ° 
fe) e fe) 
fe) e ° 
° e ie} 
° e fe) 
(e) e ° 
° e fe) 
eo) e ° 
ie) e ie) 
eo) e fe) 
(eo) e ie) 
{a} fe) ° 
° e ° 
e) e ° 
{e) e {e) 
fe) NAY ° ° 
italic ° WA’ ° ° NAY NAS NAY NA’ 
Superecripts/subseripts ° NAS fe) fe) NAS N/A‘ WAS NAS 
Underline {e) NAS (9) ° NAS N/A’ NA® NWA* 
our ee 
Herd-copy output 
18M 5152 Graphics Printer ° ° ° ° (9) e e 
HP LaserJet fe) fe) ° fe) ° e ° e 
PostScript printer {e} {e} (2) ° {e) e e 
File eave characteristics 
Spaces converted to tabs (0) WAS 0) e N/AS WA® WAS NAS 
Hard carriage retums inserted (or removed) e N/A e e WA* NWA* WA WA‘ 
Paragraph markers Inserted e NAS ° e NAS WA* NAS NAS 
Programmabia character substitution ° WAS ° e WAS NAS WA‘ WAS 
Programmabie line spacing fo) NA’ 3° e NWA* NWA* WA‘ NA® 
File eave format 
Microsoft Word e NWA* (8) e NA’ NAS NAS NAS 
WordPerfect e NAS e e NAS N/A® WA‘ NA® 
WordSiar e NAS e e WA‘ NWA‘ NWA‘ NAS 
ASCII e NAS e e NAS N/A® WA‘ WA‘ 
DCA (eo) NA’ e (o] N/AS N/A® N/A‘ WAS 
.CGM ° ° (e) e) ° ° ° eo) 
.DRW fe) ° fe) fe) fe) ° e) O° 
IMG e ° fe) ° fo) ° ° e 
«MSP fe) ° [e) ° [e) e e e 
.PCX e e e e e e e @ 
PIC eo) O° fe) e [e) O° ° ° 
TIFF e e 0) e e e e e 
Proprietary (0) e (0) °o (9) 0) 0 8) 
cial formats” Nona None None PCC Perret Te oe Ceeperesced 
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® DESKTOP SCANNERS 


with the PC GrayScan program. 

We haven’t the space to list, let alone 
explain all of the editing tools Microtek 
supplies. What the software cannot do is 
edit colors or scale z-axis dimensions. But 
it can scale and rotate in | percent incre- 
ments; cut, paste, and move around im- 
ages; paint and draw with solids or pat- 
terns; and draw using a selection of tools 
like lines, rectangles, squares, circles, and 
ellipses. 

Scanned images, edited or not, can be 
saved in TIFF, .IMG, .PCX, Windows 
Paint, and Encapsulated PostScript for- 
mats. 



































WHICH ONE TO BUY? The Microtek 
MSF gray-scale scanners are all serious 
tools, and the decision of which to choose 
should depend on your output needs. If 
most or all of your printing is done with a 
normal 300-dpi laser printer, for example, 
there’s no reason to buy one of the G mod- 
els; the 300Q will do just fine, still provid- 


The Microtek MSF 
gray-scale scanners 
are all serious 

tools; the decision 

of which one to 
choose should depend 
on your output needs. 


ing 64 gray-scale levels for printing on 
higher-resolution output devices if you 
need it. 

If you produce a mixture of out- 
put—some on laser printers and some on 
phototypesetting equipment—the MSF- 
300G is a good compromise, with 300-dpi 
resolution and up to 256 shades of gray. 
Since gray scale and resolution have to be 
balanced anyway, this unit is a good 
choice. 

If, however, most of your hard copy is 
on high-end printing devices and has to be 
of the very highest resolution with the 





greatest number of gray scales, then Mi- 
crotek’s top-of-the-line MSF-400G is the 
one to choose, with its 400-dpi resolution 
and 256 shades of gray. Don’t buy this unit 
if you don’t need it, however, because the 
scans take somewhat longer and file sizes 
are bigger at the higher resolutions. If you 
can’t see it or print it, why should you 
waste the time and disk space, not to men- 
tion the money? 

Microtek continues to innovate and ex- 
pand its scanning products. If this review 
reads like a testimonial, it’s no accident: 
Microtek is doing a lot right. 

—Bruce Brown 


Mitsubishi Electronics 
America Inc. 


There are myriad scanner types avail- 
able—flatbeds, sheet-feeds, handheld 
scanners, and variations on each kind. If 
you’ve never used a scanner before, how 
do you select the right model? Even after 
you’ve identified a model that’s most suit- 
ed to your needs, there can still arise occa- 
sions when another scanner would be more 
suited. 

Mitsubishi Electronics America must 
have had this in mind when it developed 
the scanner equivalent of the Swiss army 
knife. Simply referred to as the Handheld 
Image Scanner, manual operation is only 














SUITABILITY TO TASK 


Mitsubishi Handheld 
Image Scanner 


OCR: 








the beginning of the Mitsubishi Handheld 
Image Scanner’s features. With an option- 
al attachment, this functionally designed 
handheld scanner transforms into a com- 
pact sheet-feed model capable of reading a 
full 8'4- by 14-inch document. 


THE HANDHELD SCANNER Mitsu- 
bishi considers its scanner to be a three-in- 
one model. First, it’s a handheld scanner 
with a sleek and easily held body; this ba- 
sic device retails for $995, accompanied 
by an interface card, cables, and a graphics 
scanning program. For an additional $260, 
Mitsubishi sells the attachment that allows 
additional scanner functions; it’s a sheet 
feeder with a flat paper path. 


For $995 the 
attractive, 12/:- 
inch Mitsubishi 
Handheld Image 
Scanner offers 
maxinium 
Sunctionality 
through minimal 
design. With an 
optional 
attachment, this 
functionally 
designed handheld 
scanner becomes a 
compact sheet- 
feed model capable 
of reading afull 
8'/- by 14-inch 
document. 
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Until Now 


Ther 


Has Been 


A Lot Miss ng 
Frum scanner 
Perform nce 


Ifyou've tried using a scanner So you think scanners are only 


to read text, you've probably good for graphics. Right? Not any more. 
been disappointed. Introducing TrueScan™ 
Until now, if your scanner read text With TrueScans pow, 









at all, you ended up spending as much time 
correcting the scanned text as you would 
have spent typing it in the first place. 

spe us pba dae: 


erful recognition intel- 
ligence and any popular 
scanner— HP Scanjet™ 
Canon, Dest and others — 
you can read the text avd the graphics 
~ from any page. In one pass. 
oe’ TrueScan puts them directly 
Res / into the format your word processor 
= / or desktop publishing program expects, 










ae 
= 


so you can work with them instantly. 
It doesnt get any simpler. 

Contracts, ad copy, magazine 
articles, reports. Typeset, laser-printed, 
dot-matrix, typewritten. From simple 


Clippings, reports, data sheets, manuals, illustrated articles 
90 right from the page into your program. Ready to use. 


© 1988 Calera Recognition Systems. Inc. (formerty The Palantir Corporation}. TrueScan, Desktop Recognition. The Power of Recognition and The Most Accurate 
Recognition Al Any Price are trademarks of Calera Recognition Systems, Inc. Other products are trademarks of thelr respective holders 
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memos to multi-column documents 


with graphics. 


Imagine the time youd save if you 
could get virtually anything off printed 
page and into your application in less 
than a minute. Accurately. 
In one pass. 

And now, with True- 
Scan, you can have the most 
accurate recognition at any 
price. At an unbelievable desktop price. 

Call 800-544-7051 for the name 
of the TrueScan dealer nearest you, and get 
Desktop Recognition™ you can count on. 


CALERA 


RECOGNITION SYSTEMS 


The Most Accurate Recognition At Any Price™ 


2500 Augustine Drive, Santa Ciara. CA, USA 96064 






ButtonWare 


UTTLE 
PRICE. 


BIG 
WALLOP: 


| 

| 
If you're looking 
for en eesy-to- 
usa database 
that’s compatible 
with dBASE, 
you've found it. 
It's menu-driven PC-File:dB, the 
detebese for e little price that 
packs a very big wallop. 

| 


Just for grins try mail merge, 
report writing, quick lebels, 
advanced graphing, macros and 
LAN support on for size. 


Then add compatibility with 
dBASE III Plus or dBASE IV 
databases. 


That's a lot for $89.95. 


So see your dealer today. For | 
once it's the program that'll 
knock you out, not the price tag. 


For the name of the dealer near- 
est you, call 1-800-JBUTTON. 
(In WA state 206-454-0479.) 


SuttonWare, Inc, PO Box 96058, Bellevue, WA 
98009, 206-454-0479 
ortiering directly from ButtonWare, please add 
$6 OD for shipoang end handg 
PC File d8 is 9 trademark of ButtonWare, Inc 


BASE tI! Plus and dBASE IV ore registered Irademarks 
of Ashton Tete Inc. 
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® DESKTOP SCANNERS 
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| Mitsubishi Electronics Amenca Inc. 

Computer Penpherals Division 

991 Knox St 

Torrance, CA 90502 
(213) 217-5732 ii] 
List Price: With interface card, cables, and 
graphics software, $995; optional sheet-feed- 
er attachment, $260 

Requires; 640K RAM, t.2MB of hard disk 
space. graphics adapter, DOS 2.0 or later. 
Supports: Mouse, expanded memory. 

In Short: Currently an tmage-only scanner. 
‘With an optional sheet-feeder attached to the | 
| handheld scanning device, the product is 
transformed into a multifunction scanner with | 





the features of a flatbed, sheet: feeder and } 
handheld scanner allin one. Elegant design of 
| both hardware and software. 
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Mitsubishi Handheld Image Scanner 


The handheld portion snaps right over 
the top of the sheet feeder’s paper entry. 
Once assembled, the entire apparatus is a 
featherweight at 3 pounds and occupies 
a miniature footprint of 12'% by 8 inches. 
The power supply is completely derived 
from the interface card at the CPU. 

The sheet feeder constitutes the second 
scanner type of the 3-in-1 design. The third 
scanner type is a flatbed model, which 
may not be apparent immediately. Basical- 
ly, it is the feature set these combined | 
products offer that resembles that typically | 
found on flatbeds. The flat paper path of 
the sheet feeder allows heavier card stock | 
to slip through without impairing paper 
finish—a benefit of flatbed models. The 
use of the handheld portion to scan materi- | 
al from books or other oversize documents 
is another flatbed-type feature. And for 
scanning especially delicate items such as 
single carbon copies, credit-card receipts, | 


bed models), Mitsubishi provides a trans- 
parent holder to sandwich sensitive docu- 
ments in prior to scanning. 

Maximum functionality through mini- 
mal design: this theme surrounds the Mit- 
subishi Handheld Image Scanner. The 
theme even extends to the products accom- 
panying image scanning software. Instal- 
lation is truly a matter of minutes. The en- 
tire program is contained on just one 360K 





and damaged paper (no problem for flat- | 











diskette and is installed by copying its files 
to the hard disk. Normally, this method of 
software installation conjures up visions of 
some crudely written, command-oriented 
program. On the contrary: with no further 
installation, you are presented with an ele- 
gant graphical interface of the GEM/Win- 
dows genre, complete mouse support, and 
automatic recognition of expanded memo- 


If it weren’t for the efficient disk/mem- 
ory caching technique used to expedite the 
scanning process, it would be possible to 
tun this application on a two-floppy-drive 
system. Instead, it will run on a PC, but 
there must be a hard drive with 1.2MB of | 
free space. When memory is available, the 
software buffers the image as it scans, 
which produces full-page scan times re- 
markably close to the manufacturer’s own 
specification sheet—approximately 10 
seconds. When additional memory is un- 
available, the software will automatically 
write the image temporarily to disk as it 
scans, to simulate the buffering process. 
Even in this case, scan times are not slug- 
gish. 






























IMAGE SOFTWARE The image soft- 
ware supports both PC Paintbrush and 
TIFF file formats. Graphics editing tools 
include flip, rotate, erase, and zoom, and 
all operations are performed swiftly with 
both line art and photo images supported. 
While the software does not recognize 
gray scales, an automatic 16-level dither- 
ing process is invoked to simulate them 
when you choose halftone as the scanned 
image format; resolution is automatic and 
limited to 200 dpi (dots per inch). Output 
both on-screen and at the printer are quite 
acceptable, considering the resolution. 

No OCR support is currently offered, 
but the manufacturer does plan to provide 
drivers for third-party manufacturers of 
text-scanning software. No products have 
Officially been targeted for this yet, nor 
have any dates been announced. 

The Mitsubishi Handheld Image Scan- 
ner is not the least-expensive scanner on 
the market, and without OCR its capabili- 
ties are still limited. But its attractive and 
functional design of both hardware and 
software and its ease of installation and use 
make it a smart system to consid- 
er.—Tami Peterson 
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YOUR FAVORITE KEYBOARD... 
GUARANTEED! 


25% SMALLER FOOTPRINT. 
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That's right. Guaranteed. A Special Nate from the 
Raat ott ie bat, youre going to ON ly $9: G5 President of ZEOS International: 
eee og eR TG We ee Ona a 


sk space. Then you'll start typing fell, as you probably know, ZEOS 
and you won't believe it. makes ae ‘of the best "286 and "386 com- 
it Lome like we're aoe about our The ZEOS /RS Keyboard, res systems around. We sell thousands 
new ‘re right. em. 
fepie as oan de new ZEOS/RS Check These Features! Not too long ago we started to notice 
keyboard, sit down and plug it in. = 25% smaller footprint than something. People who bought computers 
The first thing you'll notice is a lot of reqular 101 Enhanced keybaards, yet from us were calling back to order extra key- 








extra space on your desk. The ZEOS/RS standard key size and spacing. boards. We decided to call and find out why. 
(Reged Size) ite board is more than 257 FAA aaa ee typist These customers told us they love our 
smaller than eotke 101 Enhanced key- will bee ry SP P computers bared es figured) but they love 
a Bok iteatresitee searaiard key'sizes = Superb Mechanical Tactile feel with atone the vee on ally going 
Now start the perfect “Click.” brands of computers they already owned. 
aa you ne ei! That's what we're talk: DUTP A eee oe phe were switching everything to ZEOS 
ing about. © 30 day full maney back guarantee and joards! me: 
If you don't agree this is the best feeling ane year warranty. Anti-static dust We figured other people might like to 
Donen return it within caver induded at na additianal charge. a ae . keyboards too. That's why 
And that fantastic ZEOS Tactile /Click Iam personally asking you to give this 
feel isn't the only thing you'll notice. This oard a try. If you don't like it, we'll refund 
Kotaud eaietepeed opine ealatet, ORDER NOW TOLLFREE — Sieryaime you paid, Guaranteed 
Our new multi-key rollover ae can han- 800-423-5891 Greg Herrick, President 
Sue AV excess on words Open days, evenings and weekends. ZEOS International, Ltd. 
‘You not only get the best keyboard made, FAX Orders Dial: 612-633-2310 
but you also get that extra ZEOS value, Like In Minnesota Call: 612-633-4591 
an anti-static dust cover at no additional MasterCard, VISA and C.0.D. 
cas frnavs 2E05 Fel Year = 530 5th Avenue NW, St. Paul, MN 55112 
ty, tol nical support ] 
Expedited Replacement poy ae rs too, ci 
agen enjoying sta new Z. RS 
board right away. Order yours now! CIRCLE 723 ON READER SERVICE CARD 


Please add $5.00 for shipping & Panciing. Your ZEOS keyboard comes with the standard 6” coiled cable For an additional 10° cable extension (16' total! ca si 00 ZEOS keyboards use the standard 
connector as do most compatibles, Hf you're not sure, contact your computer retailer For PS/2 style connectors add $15 0 
XT. AT and PS/2 are See of IBM Corporation. Prices are subject to change without notice. Call for complete warranty details, Available in 12 languages, call to verify stock. 
ZEOS 1s. a publicly traded company MPLS/ST PAUL Local OTC. 





286/58 


Complete 12MHz *286 
with 32MB Hard Drive! 


Only $139500 


ItS the fastest 286-12 you can buy. Workhorse 


of the industry. Rugged from the ground up. 
This true Zero-Wait state system features a 

fast Seagate auto-park hard drive. Nothing 
can touch it! 


= 80286-12 CPU, 6/12MHz Dual Speed 
hardware 


= Zero-Wait State DRAM, 512K expandable 
to 4MB on the motherboard (IGMB System 
Total). EMS capability! 

8 Fast 32MB Seagate 138R Hard Drive with 
auto-park, 12MB Floppy Drive. 

® Ultra high speed Hard/Floppy controller. 
1:1 mterleave, 800 KB/sec transfer rate. 

® High-Res Amber Display, Till/Sunvel Base. 

# ZEOS Enhanced 101 Key Keyboard, with 
Pleasant Tactile/Click Feel. 

® Sertal and Parallel Printer Ports. 

® Clock/Calendar with Battery Backup. 

® 6.16 and 2-8 bit expansion slots, 

® 80287 support, up to 12MHz. 

® Heavy Duty Case complete with Security 
Lock and LED indicators. 


20MHz ’286 HARD DRIVE SYSTEM 
286/20—At 20MHz, the fastest 286. 
Complete with our 32MB, 33ms Hard Drive 
and IMB RAM. This is what Dazzting 
Speed ts all about. Only $2095.00 


If you're buying a new computer, ZEOS’ is your best choice. Why? 
Because ZEOS custom builds the best erp money can buy and 
sells them factory direct to you. PC Resource ee put it this way, 
“ZEOS...provides quality comparable with the IBM or Compaq and does 
so for about 70% of the cost.’ ; 
And a recent review in PC Magazine said “comparing the ZEOS with a 
typical clone is a bit like comparing the Space Shuttle Booster rocket with 
a rere rotor... If you're looking for 
one of the fastest rides around at a 
down-to-earth price, don’t pass up the 
ZEOS. ye las eagles le de- 
sign and escape-velocity mance 
make it a top flight choice” 
We couldn't have said it better 
ourselves, 
That's why ZEOS is fast be- 
coming the preferred choice of cor- 
porate, government and institu- 
tional buyers around the world. 
Tats why it’s the best choice 
you. 
So pick out your dream 
machine and order it now with 


confidence. Dazzling performance and 
incredible bees await you. Guaranteed, Order now by 











Incredible 


Options Galore. As PC Magazine said, “more options than even the 
most See ee could possibly need? Including 14” 
EGA, add $495. 14" VGA, add only $695. An incredible selection of hard 
drives and virtually any other add-on you could want. Call now Toll Free 
for details 800-423-5891. 


AN! prices and specific ations are subject ta change without notice # 


Pease call for current pracing and warranty details. 
ZEOS ws a publicly traded company MPLS/St Haul Local OTC. C1989 ZEOS Internatemal, Lid , 530 Sth Av 


NW.St Paul, MN 55112 





‘JSOSA 


The New ZEOS 386SX Hard 
Drive System. Below ’286 Prices! 


Only $189500 


The future is now! 


PC Magazine says “386SX-based machines 

are the right choice...” the new ZEOS 386SX 

is why. The future is yours now with the new 

ZEOS 386SX. It's even priced below compar- 

able 286 systems! 

« 80386SX-16 CPU, 8/16MHz Dual Speed 
Keyboard Selectable. Reset/Turbo buttons. 

® Zero-Wait State DRAM, 512K expandable 
to 4MB on board (16 MB System Total). 

= Shadow RAM and EMS capability. 

« Fast 32MB Seagate 138R Hard Drive, 
12MB FDD 

* Ultra high speed Hard/Floppy controller 
1:1 interleave, 800 K B/second transfer rate. 

® High-Res Amber Display, Tilt/Swivel Base, 
compatible graphics controller. 

= ZEOS Enhanced Tactile/Click keyboard. 

= High Speed Senal and Parallel ports. 

= 6-16, 2-8 bit expansion slots, 80387SX Math 
coprocessor support, 

= ZEOS space saver case. Including Security 
Lock and LED indicators. 


‘8607 


Complete ZEOS 20MHz 
"386 Desktop System. 65 MB Drive! 


Only $299500 


A 20 MHz Powerhouse! 


The new 386 desktop standard. Featuring 

our 64K CACHE (twice that of most competi- 

tors) providing Zero-Watt State performance 

vastly superior to page/interleave memory 

schemes. Incredible value. 

« High speed Zero-Wait 64K SRAM CACHE. 

® Genuine 32-bit Intel 80386-20MHz CPU. 

= IMB of Zero-Wait DRAM Expandable to 
I6MB System Total. 

® Fast 65MB Seagate Hard Drive, L2MB 
Floppy Drive. 

= Ultra high speed Hard/Floppy controller, 
11 interleave, 800 KB/sec transfer vate. 

#® High-Res Amber Display with Tilt/Swivel 
Base, compatible graphics controller 

= 101 Key ZEOS Tactile/Click keyboard. 

® High speed Serial and Parallel Ports. 

# 1-32, 5-16 and 2-8 bit slots. 

® 80387 math coprocessor support. 

® ZEOS 5-bay case. Including Security Lock 
and LED indicators. 
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Bab V 


Complete 25MHz ’386 
Vertical System. 65MB Drive! 


Only $399500 


33MHz systems also available! 


ZEOS 25MHz and 33MHz 80386 systems 

are the fastest, most advanced available 

anywhere. Review after review, these ZEOS 

systems are selected as the best price/ 

performance buys. A poweruser’s dream. 

= High Speed Zero-Wait 64K CACHE. 

= Genuine 32-bit Intel 386-25 or 33MHz CPU. 

= IMB Zero-Wait 32-bit DRAM expandable 
to 8MB on board plus I6MB 32-bit 
expansion (24MB total). 

= Fast 6SMB Seagate Drive, L2MB FDD. 


® Ultra high speed Hard/Floppy controller, 
L1 interleave, 800 KB/sec transfer vate. 

® High-Res Amber Display, Tilt/Swivel Base. 

= 101 Key ZEOS Tactile/Click keyboard. 

= High Speed Serial and Parallel Ports. 

= 1.22, 6-16 and 1-8 bit slots. 

# 80387 and Weitek 3167 support. 

« Heavy Duty 6-bay Verticle Case. 

Desktop configurations also available. 


Order Now Toll Free 


Samy 800-423-5891 


FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Espajiol. 
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Panasonic Industrial Co. 


“Simple is better.”’ “‘If it works, leave it 
alone.”’ ‘‘Focus on your real needs and 
don’t get distracted by frivolous features.”’ 
The common theme of these simple truths, 
heard often from the lips of experienced 
computer users, is the emphasis on func- 
tion as opposed to frivolities and mere pos- 
sibilities. 

Panasonic must have had something 
similar in mind when designing the scan- 
ners we tested. Each of the company’s two 
reasonably priced, high-resolution scan- 
ners, the $1,499 Panasonic FX-RS505 and 
$1,899 FX-RS506 flatbeds, comes with a 
different, but limited, graphics scanning 
software package. 

While these programs are limited in 
editing and hard-copy output capabilities, 
each lets you save image files in at least 
three popular formats. Both programs are 
easy to use. If you want to edit the image 
files or if you need OCR capabilities, 
though, you’ll have to use third-party soft- 
ware. What Panasonic hasn’t done is force 
you to pay for functions you might not 
need anyway. 


SUITABILITY TO TASK 


Panasonic FX-RS505 








Externally the units are the same, mea- 
suring 13% inches wide by 20' inches 
deep by 5% inches high, and each weighs 
17.2 pounds. Both feature removable cov- 
ers to accommodate huge originals on the 
scanning bed; the maximum scanned area 
is 8% by 14 inches. 

The FX-RS505 and FX-RS506 use dif- 
ferent proprietary interface cards, and ca- 
bles are included. Either card works in an 
8-bit interface slot; the only difference that 
matters to you is that the less-powerful FX- 
RSS505 uses a full-size card, while the FX- 
RS506’s card is only half-length—a con- 
venience if full-sized slots are scarce in 
your computer. Installation and configura- 
tion, you’ll find, are a breeze. 

As the lower-priced unit of the two, the 
FX-RS505 doesn’t do gray scale and can’t 
be expanded with an automatic document 
feeder like its pricier sibling. The FX- 
RSS505 can, however, emulate 16 levels of 
gray scaling with dithering. Graphic scan- 
ning functions on the FX-RS505 are con- 
trolled with PanaScan, a simple, menu- 
driven program. 

The FX-RS506 has a 4-bit mode for 
reading 16 levels of gray scale. Its graphics 
scanning program, called ScanDo, runs 
under Microsoft Windows. If you’te going 
to do much OCR work at all (any OCR re- 
quires a separate program for the purpose), 
the FX-RS506 will take a 30-page-capaci- 


ty automatic document feeder, a $649 op- | 








Equipped with a4- 
bit mode for 
reading 16 levels 
of gray scale anda 
half-length card 
that comes in 
handy if full slots 
are scarce, the 
$1,899 Panasonic 
FX-RS506 is a 
competitive, 
functional scanner 
with all frills sold 
separately. lis 
graphics-scanning 
program, called 
ScanDo, runs 
under Microsoft 
Windows. 


tion. So it will cost you around $3,000 in- 
cluding software if you want to fully outfit 
the FX-RS506 to capture text and graph- 
ics. That price is still competitive with oth- 
er units, but the nice thing about it all is that 
the components are unbundled: you have 
to buy only what you need. 


THE FX-RSS05_ The FX-RS505 will 
work at three resolutions: 200, 300, and 
400 dpi (dots per inch). All settings and 
operation are controlled through Pana- 
Scan, which works with cursor keys or a 
mouse using old-fashioned vertical 
menus. PanaScan offers only four major 
functions: scan, parameter setting, view, 
and save. Note that there’s no way to print 
hard copy. 

Scanning parameter settings include 
resolution, line art, or halftone mode, sev- 
en levels of brightness, two types of half- 
tone dithering, regular or reverse mode, 
and page size. Page size choices are letter, 
legal, invoice, and custom. You set the 
custom page size either by typing the di- 
mensions into a margin menu or by drag- 
ging a mouse around a visual representa- 
tion of the scanner bed, with margin sizes 
showing up on the margin menu. 

You can look at a scanned image and 
zoom to different levels, but you can’t edit 
an image with PanaScan. The on-screen 
representations of image scans are only av- 
erage with the FX-RS505; the images are 
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actually better than they look. But you can 
save all or part of a scanned image in 
-PCX, .PCC, or TIFF format. 


Using an 8-MHz AT, the FX-RS50S | 


took between 28 and 49 seconds to scan a 
page, depending on mode and resolution. 
Saving scanned images in .PCX format 
took between 19 and 300 seconds—again 


depending on settings—with highest-reso- | 


lution halftone mode taking the longest 
time by far, as expected. Keep in mind that 
since resolution and gray scaling need to 
be balanced, typical halftone scans would 
not be run at highest resolution. 300-sec- 
ond saves, in other words, don’t reflect 
real-world situations. 

If you want to scan line art and have 
only limited needs for gray scaling, the 
FX-RS505 is an inexpensive but certainly 
adequate choice. 


ova ct FILE 


Panasonic Industrial Co. 
Two Panasonic Way 
Secaucus, NJ 07094 
(201) 348-7000 


Panasonic FX-RSS05 

List Price: $1,499 

Requires; 256K RAM, DOS 3.1 or later. 
Hard disk recommended. 

Supports: Microsoft Mouse; Hercules, 
CGA, or EGA graphics, 8087 or 80287 math 
coprocessor. 

In Short: The inexpensive Panasonic FX- 
RS505 captures images at up to 400 dp). Easy 
to set up and use, the product offers no gray 
scaling, no editing, and no printing but is nev- 
ertheless a competent, low-priced performer. 
CIRCLE 428 ON READER SERVICE CARD 

Panasonic FX-RS506 

List Price: $1,899, automatic document 
feeder, $649, 

Requires; 512K RAM (640K recommend- 
ed), DOS 2.0 or later. Hard disk is recom- 
mended. 

Supports: All input devices, printers, and 
graphics displays supported by Microsoft 
Windows. 

In Short: The Panasonic FX-RS506 is a 
good deal for a 400-dpi scanner. it can read 
only 16 levels of gray scaling, has limited 
editing capability, and doesn't outputto any | 
hard-copy devices. It does, however, come 
wilt a rancime version of Microsofr Windows 
and is easy to install and run. 
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THE FX-RSS06 Of the two Panasonic 
models, the FX-RS506 is the better choice 
if you want gray scaling or the ability to 
conveniently do OCR work now or at 
some point in the future. Using 4-bit 
graphics, the FX-RS506 can capture up to 
16 levels of gray scale. It also has more 
resolution levels, with settings for 50, 75, 
100, 150, 200, 300, and 400 dpi. 

Extemally, the FX-RS506 looks like 
the FX-RS505. And both will work with 
third-party OCR software. But the more- 
expensive unit can also take the document- 
feeder option, giving you the best of both 
worlds—with a flatbed to handle a variety 
of originals, including pages in books and 
thick or large-format sources, and the con- 
venience of automatic document feeding 
for OCR work. 

ScanDo, the software that runs the FX- 
RS506, works in Microsoft Windows, and 
if you don’t already have Windows you're 
still set to go, because ScanDo comes with 
a runtime version. Although ScanDo 
doesn’t require a mouse, it’s easier to work 
with one, especially for dragging around 
the screen to grab part of a scanned image. 

The ScanDo interface is pleasant to 
work with, but the only functional im- 
provements over PanaScan are a Quick- 
scan feature (to mark off a portion for a 
second scan), and some controls to help 
size the result of a scanned image input. 
The other significant tool is a black-and- 
white brush for minimal image editing. 
With ScanDo you can save images in 
.PCX, .PCC, .MSP, and both TIFF and 
TIFF-compressed formats. 

On-screen scanned images look signifi- 
cantly better with the FX-RS506 than with 
the FX-RS505, but you still need other 
software to print them or to do extensive 
editing. Scanning in gray-scale mode, es- 
pecially with a high-resolution setting, can 
take a long time—the longest we had was 
just under 3 minutes to scan a full page in 
gray-scale mode at 400 dpi. The resulting 
3MB file took more than 16 minutes to 
convert to and save in .PCX format. 

The FX-RS506 works easily and well. 
You could spend a lot more money for 
similar or less functionality. If you add the 
price of the document feeder, OCR soft- 
ware, and image editing software to the 
FX-RS506's $1,899 list price, you'll still 
be spending less than with most other scan- 
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Choose the 
industry leader 
in data transfer 
for the : 
best 3.5" 

and 51/4" 
floppy drives... 
Manzana. 


You need a reliable and compat- 
ible floppy drive that's easy to 
install. You want a drive that's 
affordable, yet backed by a one- 
year hardware warranty and solid 
technical support. Manzana 
meets all your requirements for 
3.5"and now 5¥4" Coan drives, 
For quality data transfer solu- 
tions, choose Manzana. 


INTERNAL PLUS $199.95 

A 1.44MB 3.5" dnve in a 5.25" frama. with 
H3Five® software and mounting hardwara. 
3rd INTERNAL” PLUS $289.95 

For those with 3 or more drive bays, a 
1.44MB 3.5" drive in 2 5.25° frame, Mux 
Adapter Card, cabling and 3Fiva* software. 
HOST-POWERED PLUS $374.95 

An external, host-powered 1.44MB 3.5” 
floppy driva. Functions without sacrificing 
aither of your internal drives. Comas with 
Mux Adapter Card and 3Fiva® software. 
HIGH-DENSITY EXTERNAL $384.95 
A host-powered 1.44MB dnve with our High 
Density Controller Card to upgrade your XT 
to high density 3.5" compatibility. Inciudes 
3Five® software. 

HIGH-DENSITY 

CONTROLLER (HDC) $94.95 
Upgrades your XT or compatibla to support 
1.44MB 3.5° drives. Supports up to 4 drives 
intarnally, or 2 intarnal end 2 external. 
Includes 3Five* software. 

3rd INTERNAL” MUX CARD $99.95 
Supports two 3.5” floppy drives, intarnal or 
axtamal, in addition to existing drives. 
Includes 3Five* software. 

Our 3.5” Drives are fully compatible at 720K 
and 1.44MB under any DOS 2.0 and above. 


Watch for our new 51/4” drives for 
PS/2 and laptops at your dealer 
or call us for more 
Information. 


—_ 
Manzana 


Manzana MicroSystems, Inc. 
P.O, Box 2117, Goleta, CA 93118 
Fax: 805/968-5449 


To Order: Contact your dealer 
or call us directly at (eee | 
(805) 968-1387 
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ners that possess similar abilities. 

Scanner technology is coming of age 
for personal computing. If you need to 
read in graphics for editing and manipula- 
tion with other software, and if you don’t 
really need the umpteenth level of gray 


| scaling and resolution, the Panasonic scan- 


ners might just do it. From my lips to your 
ears: these two work. Check them out. 
—Bruce Brown 


Pentax Teknologies 

If form is as important to you as function, 
take a good look at the new Pentax SB- 
A4301 Image Scanner. Its slick gray aero- 
dynamic styling drew oohs and aahs when 
we pulled the unit from the box, and its 
graphics scanning and OCR performance 
confirmed that it’s more than just a pretty 
face. 

The system we evaluated used GEM 
Scan as its graphics scanning software run- 
ning under Digital Research’s GEM 
graphical environment, included in the 
package. GEM Scan offers a truly superb 
and easy-to-use scanner interface, but no 
support for the scanner’s 4-bit gray-scale 
scanning capability (16 levels of gray). 
Pentax buyers who plan to use their scan- 
ner with a desktop publishing system sup- 
porting gray scale will miss an important 


dihet FACT FILE 


| Pentax SB-A4301 Image Scanner 
Pentax Teknologies 
880 Interlocken Pkwy. 
Broomfield, CO 80020 
(303) 460-1600 
List Price: $1,465; XT/AT interface kit, 
OCR and GEM Scan software, and cabling, 
$730. 
Requires: 640K RAM. hard disk, graphics 
display, DOS 2.1 of later. 
Supports: All input devices, printers, and 
graphics displays supported by GEM envi- 

| ronment. 
In Short: An impressive 300-dpi scanner 
with delightfully easy-to-use GEM Scan and 
Synergy UK OCR software. But GEM Scan 
fails to support the scanner’s gray-scale capa- 
bilities, a condition Pentax plans to change in | 
the near future. So all of the preces of the puz- 
zie are not yet in place. 
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piece of the puzzle until Pentax provides a 
driver for software supporting gray scale, 
as is expected in the near future. 

GEM Scan’s gray-scale stumble is un- 
fortunate, because it provides such an out- 
standing, intuitive software interface for 
line art and dithered scanning. If your pre- 
sent needs do not include gray-scale scan- 
ning, you'll be very happy with the Pen- 
tax/GEM Scan combination. 


THE SB-A4301 AND GEM) =GEM Scan 
duplicates the essential scanning com- 
mands on its drop-down menus as easy-to- 
understand icons on-screen. That makes 
such operations as choosing between high 
and low resolution and line art or halftone 
scanning as simple as point and click. With 
just a few mouse clicks, you can mun a low- 
resolution scan, frame the area to rescan, 
and then switch to high-resolution scan- 
ning to produce a GEM-format .IMG or 
TIFF output file. GEM Scan also provides 
precise control over brightness, contrast, 
and a fine-tuning halftone control (ex- 
plained poorly in the GEM Scan manual) 
called gamma level. Our photo, scanned at 
300 dots per inch, fared extremely well 
with the Pentax/GEM Scan combination, 
receiving a flattering array of dithered 
pseudograys. 


me 








Although the 
scanner is not yet 
offered with 
Software 
supporting its 4-bit 
gray-scale 
capabilities, slick 
design and 
scanning 
performance give 
the $1,465 Pentax 
SB-A4301 Image 
Scanner a 
powerful 
combination of 
beauty and brawn. 


Synergy UK, is just as elegantly designed 
and delightful to use as GEM Scan. Syner- 
gy UK’s main screen displays three large 
buttons: Start OCR, Set OCR Parameters, 
and Save Parameters. You can perform a | 
very fast low-resolution prescan of your 
document and then select up to six scan- 
ning areas on each page under Set OCR 
Parameters. Then, you can scan each area 


in succession, saving each as a separate | 


SUITABILITY TO TASK = 


Pentax SB-A4301 
Image Scanner 


ocA: F 

—~ aa 
fonts 

OCA: 


Propertional- 
spaced fonts 


‘Graphics: 
“ BBaae 
Graphics: 
—- Eaa 
1 2 3 


ASCII text file if you wish. 

Synergy UK comes trained for two | 
fonts: Helvetica and Courier. On our test 
Courier page, Synergy UK worked quickly 


The Pentax software’s emphasis is on | and did a respectable job, though it failed 


ease of use, and the optional OCR soft- 
ware, another GEM application called 


to meet the high level of accuracy of some 
of the better OCR scanners, such as the 
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A MAJOR MOUSE TRIUMPH! 


Genius mouse is now the largest selling mouse in Europe. 
And no wonder. It’s the only mouse with dynamic 
resolution, lifetime warranty, and unmatched compatibility. 
This is why Genius has become the mouse champion 
from Athens to Oslo. 


Genius Tebiet 

GT-1212 

® Resolution to 1000 LPI 

© Accuracy to 01 inch 

: 2" x12 free area 
® AutoCAD wmplate 
included 

® Tablet or mouse mode 

© Menu Markar & Dr Helo 










© High Resolution 350-1050 © 100, 200, 300, and 400 DPI 
DPI © Mult! Window Scanning 

© Dynamic Resolution 

© Switch select 2 or 3 button 

© Optomechenical Senai mouse 

© Mouse pocket & 

© Menu Maker & Dr Halo 


© Overiap and merge images 
‘© IMG, MSP. CUT. PCX, 
TIFF end OCA format 
© Extended printer support 


List Price $388 





List price $118 List price $299 
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KYE | INTERNATIONAL CORP. KUN YING ENTERPRISE CO., LTD. 


T1F.NO 116 SEC 2. NANKING E ROAD 
TAIPE TAIWAN, ROC 
TEL (02) 505-2817 
FAX (02) $11-0873 


‘The manufacturer yes Can trvat!™ 





¢ All brand of product names are trademarks or registered trademarks of the respective holders. 


Before 


Hiring 


A Project Manager, 
Its WiseTo Chec 


References. | 


“There's little else 

Send ” 
tts barrage of options. 
and features,”"- Lamont 
Wood, November, 1988. 
BVTE 


y 
a 


a project."— 
November, 1988. 


It isn’t an easy thing choosing 
project management software. 

Countless programs and features 
can make the task downright 
daunting. 

But we can help. 

Or, more to the point, we'd like 
to introduce some people who can: 
the editors and critics of some of 
the most prestigious computer 
magazines. 

Noted above is just a sampling of 
their recent reviews of SuperProject; 
our family of invaluable resource 
tools. 

SuperProject Plus? Expert and 
Expert/2 offer comprehensive con- 
trol over the smallest to most com- 





have rated SuperProject 
@s the number one package 
in the under $1,500 cost 








“Rated #1. 

Expert 
is theclear winner."= 
Woody Liswood, 


November, 1988. 
PC WORLD 


plex projects. You can even develop 
projects on a PC then consolidate 
them by uploading to a mainframe. 

And that’s the kind of advantage 
that comes only from the world’s 
leading independent software 
company. 

For a brochure, free demo 
diskette or more references, call 
1-800-531-5236. In Canada call 
1-800-663-6904. 

Because, in the final analysis, 
we want your project to receive 
reviews along the same lines as ours. 
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DEST models. The Synergy UK software 
is so easy to use that | tried training it to 
read some of the more-unusual proportion- 
ally spaced fonts in our test. Like many 
other OCR software packages, Synergy 
UK bombed out with tightly kemed char- 
acter pairs, interpreting both characters as 
a single one. 

A Pentax official reports that the soft- 
ware supplied with the scanner will soon 
tun under Microsoft Windows, as an op- 
tional altemnative to GEM (both will be 
supplied). Though it is hard to imagine a 
more-friendly interface than GEM Scan, 
the new software should realize both the 
bilevel and gray-scale capabilities of the 
scanner. At that point, the scanning soft- 
ware will match the prowess of Pentax’s 
impressive hardware.—Stephen Sagman 


Ricoh Corp. 

Henry David Thoreau said, ‘'Life is frit- 
tered away by detail. . . . Simplify, sim- 
plify.’’ Here's a scanner that takes Tho- 
reau’s message literally. The $1,499 
Ricoh RS320 is a simple-to-use, no-non- 
sense graphics scanner. What has been 


—~=* 


ii be 

id FACT FILE 
Ricoh RS320 
Ricoh Corp. 
Penpheral Products Division 
3001 Orchard Pkwy. 
San Jose, CA 95134 

| (408) 432-8800 
List Price: $1,100; PC Interface Kit (scanner 
interface board, cable. ScanDo or GEM 

| Scan software), $399. 
Requires: 512K RAM (640K RAM recom- 
mended, 640K RAM required for ScanDo. 
IMB RAM recommended for virtual disk ); 
mouse or other drawing device (ScanDo re- 
quires Microsoft Windows, Version 1.03 or 
later, GEM Scan comes with runume GEM). 
Supports: IBM CGA. EGA, MCGA, VGA 
and compatibles. ScanDe supports all Win- 
dows graphics devices. 
in Short: A simple and easy-to-use image 
scanmer at a reasonable price. The ScanDo 
software provided ts fine for some applica- 
tions, but high-end and DTP users will proba- 
bly want to invest in a different software 
package produced by Ricoh or another com- 
pany. 
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sacrificed for all this simplicity? Well, 
some of the features found on the other 
scanners in our review. But plenty of fea- 
tures are there to enable you to produce 
quality graphics images. 

You can increase your dots-per-inch 
resolution, for instance, from a low of 60, | 
all the way up to 360 (though photograph | 
mode quarters your dpi, for a maximum of | 
90). You can adjust the brightness directly 
from the scanner or from the ScanDo pro- 
gram. '‘Drop-out’’ colors for the RS320 
are yellow and light blue. No, these aren’t 
the high-school hues for people without 
diplomas—they’re the colors the scanner 
can’t detect. Should you desire to dither 
about, ScanDo (third-party graphics soft- 
ware also provided with Panasonic’s mod- 
els) gives you three options: spiral half- 
tone, fatting halftone, and random 
halftone. There’s also ScanDo’s Quick 
Scan method that lets you bring in an im- 
age, then do a higher-resolution scan on 
whatever section you choose. 


WHAT SCANDO CAN DO The RS320 
is used with the Ricoh Scanner PC Inter- 
face Kit, consisting of the scanner inter- 
face board, cable, ScanDo software, and 
manual. The half-size board arrives al- 
ready configured for ScanDo; if you use 
anything else, you'll have to reset some 
jumpers. 

ScanDo requires Microsoft Windows 
Version 1.03 or later. For those already fa- 








A classic example 
of how a scanner 
can achieve 
simplicity without 
sacrificing basic 
quality, the $1,499 
Ricoh RS320 
scanner offers high 
resolution as well 
as brightness 
control. Using the 
popular ScanDo 
and GEM Scan 
software, the 
RS320 makes a 
promising addition 
to.a publishing 
package. 


miliar with Windows, the interface is very 
straightforward. The tutorial in the manual 
will get you up and running quickly. And | 
Ricoh will be shipping GEM Scan, with a 
runtime version of GEM, from Digital Re- | 
search with the RS320 by the time this arti- | 
cle is published. Purchasers will then have 


SUITABILITY TO TASK 


Ricoh RS320 


Gruphics: 
Line art 


Graphics: 
~- a 
1 2 


the option of getting either ScanDo or 
GEM Scan. (Those who already have the 
RS320 may contact Ricoh and get GEM 
Scan free.) 

ScanDo allows you to zoom, scroll, or 
reach into the tool box, if you prefer, for a 
paintbrush to touch up your image. The 
few imperfect souls among us will appreci- 
ate the Undo command. Switching of im- 
ages can be selected with either the Mirror 
or Inverted choices; possible image types 
are line art, photograph, the three dithering 
halftone selections, and the outline func- 
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IBM’ers. HP" folk. Mac fanatics. How will you ever 
find one printer that pleases them all? 


With Fujitsu's new, very personal page printers, 
the RX7100 series. 

To begin with, the economical RX7100 model 
gives you HP LaserJet™ Plus emulation, dual paper 
bins and a one-piece toner and drum cartridge for 
ease of replacement. Talk about paper handling— 
the RX7100 can automatically feed anything from 
ane to legal size paper from the same bin. 

The RX7I00PS+ offers Adobe" age 35 resi- 
dent fonts, expanded 
memory, HP LaserJet 
Series II" emulation 
with AppleTalk; plus 
parallel and serial 
interfaces, to fill all 
your desktop publish- 
ing needs. 

One last thing— a simple upgrade is all it takes 
to turn the RX7100 model into the RX7100PS+. 

So you can start small and add more features later, 
when you need them. Want to know more? Call 
1-800-626-4686. 

Personally, you Il be doing yourself a favor. 





Fujitsu RX7100. The Personal Page Printer. 


FUJITSU AMERICA 
Computer Products Group 











* Personally, if1 had to keep as 
many people happy as you do, 
Id go with Fujitsu. You get laser 
quality, Adobe PostScript, 
upgradeability... and a price 
you wouldn't believe.” 








(©1086 Fugitsu Amenca. inc All nghits reserved Adobe PostSonpt, (BM HP LaserJet Plus, HP Laserjet Serves ll and AppieTalk are regestered trad 
marks et Adobe Syste, Inc. Iniernatonal Business Mactetees Corporabon Hewiett Packard Corporation and Ape: ‘ 
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tion for solid images. Other options in- 

clude scanning in inches or millimeters, 

and drawing in replace, mask, or merge. 

Replace, the default, does what you think 

it does—replaces your image wherever 
| you use it. Mask and merge are different 
animals. Neither works with line art, but 
both can be used on photograph and dith- 
ered-mode images to darken or lighten the 
image. 

Want to save time in scanning? Use the 
fixed or variable extraction ability of the 
RS320, called the Location option in 
ScanDo. Scanning can be done on only the 
area you want to see, eliminating all that 
white space as well as the time it takes to 
scan it. 


WHATSCANDOCANT DO = The Ricoh 
RS320 has at least one function that 
ScanDo doesn’t do: framing. This soft- 
| ware-dependent feature allows you to 
| specify a border around your photograph 
| or illustration. Also, ScanDo allows only 
| three density options, not all 16 possible 
| onthe RS320. 

There’s also a lot of tweaking ability 
| missing that another software package 
| May soon allow. Ricoh will sell you the 

optional PublishDo, when it's released, if 
you want to invert, rotate, move, or copy 
your file. PublishDo is also expected to al- 
low freehand, line, box, and circle draw- 
ing, in addition to other features. The soft- 
| ware will allow you to run GEM Scan, 
giving you some functionality as well as 
.GEM file creation. But you'll lose .PCX 
and .MSP formats. Want OCR? The Ri- 
coh RS320 is supported by PC OCR, Car- 
ets, SmartStart, Advantek, and Spot, 
though none is supplied with the unit. 

The Ricoh RS320 is a simple scanner 
with some nice features. This scanner 
would be a fine adjunct to a desktop pub- 
lishing package, for those serious about 
getting images into their work. Just be sure 


your desktop publishing package accepts | 


the files generated by the scanner software 
you use. The Ricoh RS320’s price is com- 
parable with those of the others looked at: 
$1,499 for the scanner and interface kit. 
But if you want to do any serious editing of 
your scanned image, you'll probably want 
to wait till you can get the functionality of 
PublishDo as well. 

—Pamela J. Milland 









Saba Technologies 


The Saba PageReader from Saba Technol- 
ogies is a compact, sheet-feed scanner. Its 
small size and light weight do not prevent 
it from reading a full legal-size document. 
And its straight paper path allows paper as 
heavy as card stock to slip through without 
affecting the resulting image or the paper 
itself. 

The PageReader, accompanying soft- 
ware, adapter card, and cable retail for 
$1,295. Unlike most scanners with both 
text and image capabilities, all scanning in 
the PageReader is performed within the 
same software program, this feature means 
you have to leam only the one application. 


INSTALLING THE PAGEREADER 
Scanner and software installation is done 
in just a few minutes. Once installed, the 
simple software interface eliminates any 
serious effort or complication from scan- 
ner operation. Just choose a text or graphic 
file format from a pull-down menu, give 
the file a name, and go scan. If scanner op- 
eration is new to you, help is available for 
each of the menu options, and a full tutori- 
al is included with the documentation. 
The PageReader offers a variety of 
word processing formats in which to save 





| scanned pages or text. These include 
Microsoft Word, MultiMate, and Wora- | 
Perfect, as well as ASCII. But there’s 
more: a direct import to the Lotus 1-2-3 
spreadsheet format. Printed numerical 
data, in tabular format, can be scanned and 
then transformed into appropriate columns 
and rows that a spreadsheet will recognize. 


SUITABILITY TO TASK id 
Saba PageReader 
-~a 

OCR: 3 

—— 
= ae 


Graphics: 
Halttones 





PageReader automatically eliminates dol- 
lar signs and commas as it brings in the nu- 
merical data—this is the way /-2-3 actual- 
ly stores numbers within its cells. Text 
encountered on the same page would be 
assigned a text value in the /-2-3 spread- 
sheet. None of our tests included import- 
ing numerical data, so we cannot attest to 





Dau't be fooled by 
the small size of the 
sheet-feed Saba 
PageReader. it 
cau still read full 
legal-sized docu- 
ments—and even 
Sspreadsheets—and 
its straight paper 
path allows itto 
scan images on 
paper as heavy as 
card stock, Not 
directly targeted at 
the desktop 
publishing market, 
this easy-to-use, 
$1,295 OCR 
represents a 
bargain for 
everyday business 
needs. 
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It BikesGuts 
‘To Tarn A Laptop 
Into A Desktop. 


Most desktop computers are entirely too 
big and too clumsy to make it off the desk, to say 


ae: ss 
Tivo IBM -compatible internal expansion slots let you expand 
the T32008 capabilities quickly and easily. 
nothing of making it out of the office. 

But with the lightweight portable Toshiba 
T3200, that’s no longer a problem. 

We've squeezed everything youd expect 
from a powerful desktop computer into a light, 
slender 19-pound portable — packaged to go. 

. ; It has two built- 
in IBM-compatible 
expansion slots for 
networking and 
mainframe commun- 
ications. A 12MHz 
286 microprocessor 
| for high-speed data 
handling. A 40MB 
| hard disk for quick, 

easy access to all 
your applications. A 






A separate numeric keypad 
speeds data entry. 
720KB, 31/2” diskette drive. And a full mega- 
byte of RAM that’s expandable to 4MB for 


The T3200 is backed by the Exceptional Care P 
registered 


cost enrollment required). 
1 ' . 


IBM International E 


See your dealer for details. IB! 
Machines Corporation. 
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memory that can 
rival even the 
most muscular 
desktops around. iam 
It even comes ae 
with a built-in 3 
EGA gasplasma & 
display and an 4 4ofB hard disk gives you fast access 
EGA monitor to all your most important applications. 
port — standard features that some desktops 
ATI ZA consider optional extras. 








Yet, it gives you the freedom 
to go anywhere your work takes 
you — from your boardroom to 

ur living room. 
se dz ee So call 1-800-457-7777 for the 
helwspeed ‘Toshiba computer and printer 
datahandling dealer nearest you. We'll see to it 


that you get inon 
all the latest in- 
side information. 


A built-in EGA gas 
plasma display han- 
dles sophisticated 
graphics with 
€aseé 









In Touch with Tomorrow 


TOSHIBA 


omitiPAc:: 


Customer Profile 


Regis McKenna 


Age: Old enaugh ta remember the day that Intel 
Corporation was founded. 


Profession: Chairman of Regis McKenna Inc., 
a majar marketing company based in “Silicon 
Valley.” A general partner in the venture capital 
firm of Kleiner Perkins Caufield & Beyers. Author 
of the Regis Tauch and most recently, Wha’s Afraid 
of Big Blue?* 


Hobbies: Enjoys daing extensive research an 
innovative new technalogies. He recently became 
involved in building and archiving an extensive 
database, using state-of-the-art page recagnition 
software. 


His Page Recognition Software: OmniPage 
of course. According to Regis: “OmniPage repre- 
sents one of the mast complete page recognition 
software products; providing incredible flexibility ta 
customize dato which can be easily accessed later. 
All of a sudden the cost af archiving and retrieving 
data has dropped significantly. The ‘Information 
Age’ is upon us and we have an exciting new tool.” 


Fovorite Quote: The New Yark Times: 
“OmniPage could be the most significant advance 
in persanal computing this year.” 


Things Disiiked Most: “Technolagy that is not 
easily accessible or powerful enough ta serve the 
needs of people” 


Favorite Scon: “I'm using OmniPage ta build 
an extensive electronic library that pertoins ta the 
growth and evolution of technology over the past 
25 years. Being able to scan literally any article, 
regardless of layout or column format, has suddenly 
made this all passible. It’s eliminated the labor 
intensive tosk of data entry. I’ll be able to share this 
information with employees, customers and col- 
leagues over time, It’s an exciting collection of busi- 
ness case studies for future reference.” 


Future of Page Recognition: “OmniPage has 
provided me with the customizable tool that | need. 
' can use the Partial Page feature to scan only that 
text which is relevant to my needs. Having a version 
that runs in MS-Windows should impress those 
wha are committed to that environment. What we're 


seeing here is the emergence of a new product 
category.” 


rights reserved. 
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FACT FILE 


Saba PageReader 
Saba Technologies 
9300 SW Gemini Dr. 
Beaverton, OR 97005 
(800) 654-5274 

List Price: With text and image software, in- 
terface card, and cables, $1,295. 

Requires: 384K RAM, hard disk, DOS 2.1 
or later. 

Supports: All monitors down to basic mono- 
chrome, without any particular type of graph- 
ics adapter. 

In Short: The Saba PageReader is low-cost 
and easy to install and use. The same soft- 
ware interface works for both text and graph- 
ics. The emphasis is on OCR, but basic 
graphics support is provided for Ine draw- 
ings in 200-dpi resolution. 
GIRCLE 420 ON READER SERVICE CARD 





the integrity of this format. But Page- 
Reader was among the few to offer spread- 
sheet format as a text option. 

The Saba PageReader is one of the few 
scanning products not directly targeted to 
the desktop publishing market. The em- 
phasis, rather, is on low-cost, ease-of-use 
OCR for everyday business needs. The 
PageReader isn’t designed to read more 
than one font style per page, which is suit- 
able for most contracts, proposals, reports, 
and other business documents. In addition, 
the PageReader’s font-recognition capa- 
bility for such standard typestyles as Cou- 
rier may require some additional training 
to match exactly the variations in output by 
your particular typewriter or printer—spe- 
cifically with regard to punctuation marks. 
Misreading punctuation is where the Page- 
Reader lost the majority of its points in our 
tests. Otherwise, the potential is definitely 
there for this scanner to make an impact in 
its targeted market. 


SEVERAL GRAPHIC FORMATS 
While low-cost OCR is this product’s em- 
phasis, itdoes provide several graphic for- 
mats to save scanned line art. These in- 
clude TIFF, Lotus .PIC, and nearly all 
varieties of the PC Paintbrush .PCX for- 
mat, from black and white to 16-color 
EGA. Input and output resolution are auto- 
matic and limited to 200 dots per inch. 
And although the PageReader will save an 
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Full-Page Scanning In The Palm 
Of Your Hand. 


Mitsubishi Electronics now gives you all 
the advances of scanning in a practical 
size at an affordable price. 

Incorporating the 3-in-1 capabilities of 
handheld, sheetfed and flatbed scanners, 
the scanner from Mitsubishi® scans up to 
814 inches wide and 14 inches long, at 200 
dots per inch resolution. 

The scanner recognizes up to 16 gray 
shades and can scan any photo, text, or 
illustration in seconds. With the included 
utility software and controller, the scanner 
runs with IBM® PC, AT or compatible com- 
puters. All for $995 suggested retail price. 

Images scanned can be loaded into popu- 
lar paint or desktop publishing software 
peceees which support .TIFF or .PCX file 

rmats, such as Aldus® Pagemaker™ 
Ventura Publisher™ ZSoft PC Paintbrush® 


| Plus, and many others. 


For product information or nearest 
authorized Mitsubishi Electronics sales 
representatives, please call 1-800-556-1234, 
ext. 54H, In California, call 1-800-441-2345, 
ext. 54H. Mitsubishi Electronics America, 
Inc., Computer Peripherals Division, 991 
Knox Street, Torrance, CA 90502, 

(213) 217-5732. 





The scanner, model SP: MHZ216AF, can scan an 8%" x N° 
page in 10 seconds, mdependently or with its optional 
ic paperfeeder, 


automatic , model SP-MHOIFA, shown above. 
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MITSUBISHI 
ELECTRONICS 


© 1988 Mitsubsotn Electronics Amenca. inc 

Mitsubs ¢ 4 regrtered trademark of Mitsuba Electric Corp., Tokyo. 
Aldus and PageMaker ate tegstered trademarks of Aldus Corporabon 
IBM sa. trademark of internabonal Sumness Machines 
Cor n Ventura Publisher 6 a trademark of Ventura Soltware Inc. 
PC Paontbrush 9 3 registered trademark of ZSott Corporabon. 
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image to a number of color-compatible 
formats, this scanner is strictly black and 
white and does not recognize color even to 
turn it into black and white. In fact, Saba 
does not recommend scanning photo- 
graphs or gray-scale images. In the man- 
ual, the company offers the general rule, 
“‘If your drawing photocopies well, it will 
probably also scan well.” 

PageReader is a project-oriented sys- 
tem. If the contracts you scan, for in- 
stance, are always in 12-point Prestige 
Elite, are saved in WordStar format, and 
are stored in the CONTRACTS directory, 
PageReader allows you to save these set- 
tings under a project name. The next time 
you need to scan contracts, just load the 
scanning parameters by selecting the pre- 
viously saved project file. 

In line with its commitment to the OCR 
market, PageReader provides exceptional 
control over word processing text for a 
scanner in its price range. There are under- 
line, soft hyphen, line spacing, margin, 
and tab controls. Alignment controls are 
included to designate a paragraph’s justifi- 
cation, such as centered. Tables, indents, 


PageReader provides 
exceptional control 
over word processing 
text for its price. 


and even outdents can be converted to tab 
positions. For each word-processing for- 
mat supported, the PageReader manual 
provides a complete description to assist 
you in establishing these settings for your 
documents. The same meticulous descrip- 
tions are documented for special character- 
istics of the Lotus file format as well as all 
graphic files supported. Clear, well-writ- 
ten documentation is definitely an asset 
here. 

PageReader can be considered neither a 
low-end nor high-end scanner, based on its 
capabilities, while its pricing decidedly 
places it near the bottom of the scanning 
market. So if your OCR needs lean toward ! 





repetitive entry of consistently typed or 
printed documents, this scanner could be a 
real bargain. —Tami Peterson 


Shape Inc. 

For entertainment, set the ShapeScan SS- 
300+ in front of a group of PC users and 
watch them try to guess what it does. Its 
bemusing cube shape makes it look more 
like a small microwave oven than a capa- 
ble and surprisingly inexpensive 300-dot- 
per-inch text and graphics scanner. 

Lift the unit’s double-folding lid, and 
you'll find a curved-glass scanning platen 
that keeps even the farthest lengths of an 
8'4- by 14-inch document equidistant 
from the bottom center of the cube, where 
the scanner’s optics reside. On the platen, 
you can position photos, papers, and mag- 
azines. The SS-300+ Scan software suc- 
cessfully scans line art and photographs 
and produces either bilevel (black-and- 
white) or dithered .PCX files. Gray-scale 
scanning, though, is still in the realm of 
more-expensive scanners. Z-Soft’s PC 
Paintbrush Plus comes with the Shape- 
Scan SS-300+ for comprehensive image 
editing. 

For an additional $495, you can add a 
ShapeScan-specific version of Pattem An- 








SUITABILITY TO TASK a: 


ShapeScan SS-300 


OCR: 


—~ 
fonts 
— 


Proportional- 
spaced fonts. 
Graphics: 

Graphics: F 

= - 

4 


Line art 


alytics’ Carets OCR software. Carets 
reads more than three dozen monospaced 
and proportional-spaced typewriter, laser 
printer, and dot matrix printer fonts, trans- 
lating the files that result into ASCII text or 
seven different word-processing file for- 
mats. 


SETTING UP THE SS-300+ Setting up 
the ShapeScan SS-300+ hardware is easy. 
Unlike much scanner software, Shape- 
Scan’s direct-to-disk Scan program re- 
quires no expanded memory. The Shape- 
Scan cube connects to its half-size PC 
interface card with a flashy multicolored 
ribbon cable. Setting up the software is a 


For less than half 
the price of many 
of ifs competitors, 
Shape's $795 
ShapeScan SS- 
300+ scanner 
offers one 
alternative for low- 
cost publishing in 
a home or 
small-office 
environment. Its 
Scan program 
requires no 
expanded 
memory, and the 
optics, located in 
the bottom-center 
of the cube, scan 
line art and photos 
to produce either 
black-and-white or 
dithered files. 
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Samtron 
Color Monitors 
Make Sense In 
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Rate. 
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he) SA. y . 
‘i og agg 4 eat Al S 
” & Whether you want one color, 
no colors or 256 colors, 
Samtron monitors probably have 
all the specs you're looking for 
Without all the usual expense. 
That's because we don't offer you 
every model under the sun. 
Only the most popular ones. 
Like our new CGA, EGA and VGA series. 
Which means they can be mass produced in Korea very econo- 
mically. By Samsung, the world’s largest monitor manufacturer. 
Which also means their reliability is world class. And they're 
designed in the U.S. for a completely American look and feel. 
So before you spend too much green on high-priced monitors, 
check out Samtron's colors. 
You'll like the way their numbers look in black and white. 


SAWAON 


SAMSUNG ELECTRON DEVICES 





USA HEADQUARTERS CUSTOMER SERVICE HOME OFFICE USA DISTRIBUTORS CANADIAN DISTRIOUTORS 
SUNG ELECTRONDEVICES EAST SAMSUNGELECTRONDEVICES © SAMSUNG AMERICAING, - CANARATECHNOLOGIESINC, 
AMERICA, TEL (800) 227-3378 SEOUL, KOREA TEL (201) 592-7900 ‘TEL. (496) 860-2525. 
TEL. (253) 002-8425 MID-WEST TEL. (02) 772-0008 IMCOM GROUP INC. STERLING MICRO SYSTEMINC, 
FAX (213) 002-0820 TEL (000)277-078 emacs ial? ‘TEL (600) 258-8163 TEL (604) 270-0233 
OEM SERVICE | TTA: 
TEL (714) 822-1282 TEL. (000) $49-5752 bare rie aoe ila 
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MUTOH 
Krase-proven 


peed and Endurance. 
In the race for ease and efficiency, Maton gD peettpa — 4 _ — 


first every time. 
We're talking some serious speed here. The F-910A,for instance, has acceleration 
of up to 5.7G, and hits a top speed of 44.5 ips. 

And gives you sharp, clear lines with remarkable resolution—down to 
0.0004 inches—making quick work of the toughest courses. And getting 

your copies through low-cost reproduction systems with flying colors. 

We're also talking endurance. The F-910A runs 

on a quick-loading 40-lead cartridge for much ” y 
longer time between pit stops. So you can 
keep your head out from under the hood, 
and your mind on more important 

things. Of course, pencil lead gives you 
much better mileage than ink for 

a considerable savings on running cost. 
So go with the winner. Join 

the Mutoh team and watch your 
plotting take first place every time. 







The F-910A plotter 


takes eather pen or pencil 
Resolution of 00004" 

Speed of up to 44 Sips 
Accelerates up to 5 7G 
Pen/Vector Sorting Function 
HP-GL compatible 


MUTOH AMERICA INC. 
895 Cambridge Drive, Elk Grove Village IL 60007 Tel 312/952-8880, Fax 312/952-8808 
Western Office:4883 East La Palma Avenue. Suite 505, Anaheim CA 92807 Tel 714/779-2326 Fax 714/779-0185 
Eastern Office:23 Walkers Brook Drive Reading, MA0Q1867 Te! 617/942-2442 


MUTOH EUROPE GmbH. Klosterstrasse 112 4000 Dusseldorf 1 F.A. Germany Tel 0211/3613095 Fax.211-362128 
IN CANADA (\West)604/984-4171 (Central)204/943-3010 (East)416/479-2223 








MUTOH INDUSTRIES LTD. 


6-1, Naka-Meguro 4-choma, Meguro-ku, Tokyo 153 Japan Te! (03)760-6111 
Talex 2422575DRAMUT J FAX (03)760-6506 Cable Address DRAFTERMUTOH 
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thd FACT FILE 
| ShapeScan SS-300+ 

Shape Inc. 

Electronic Instrument Division 

P.O. Box 366 

Biddeford Industrial Park 

Biddeford, ME 04005 

(207) 282-6155 

(800) 247-1724 except Maine and Alaska. 
List Price: With PC Paintbrush, interface 
board and cable, $795; Carets OCR soft- 
ware, $495. 

Requires: 512K RAM and hard disk with 
2MB free space, DOS 2.0 or later. 
Supports: All input devices, printers, and 
graphics displays supported by PC Paint- 
brush. 


In Short: An unconventional, low-cost, 
300-dpi text and graphics scanner, Well-suit- 
ed for budget desktop publishing but lacking 
important features of more-expensive scan- 
ners, such as gray-scale scanning, a sheet 
feeder, and speed. 
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bit more difficult, though. Installing a spe- 
cial driver for the scanner requires several 
modifications to the CONFIG.SYS file. 
While these are minor (there’s no automat- 
ic batch file to do the job), they’re compli- 
cated enough to impede the SS-300+ in its 
ideal calling as a tool for infrequent use by 
computer neophytes. To install the SS- 
300+, you’d better know how to add com- 
mands and parameters to a CONFIG.SYS 
file: the documentation gives no step-by- 
step instructions. 

The ShapeScan SS-300+ proved slow- 
er than several other scanners in our test, 
so for high-volume scanning, the extra 
time to scan each image with the SS-300+ 
(from 45 seconds to almost 2 minutes, de- 
pending on the image) makes opting for a 
more-expensive but faster scanner a good 
idea. For desktop publishing, the SS- 
300+ offers no gray-scale scanning. In- 
stead, it dithers images. But for occasional 
use—say, to scan the photographs for a 
weekly newsletter—the SS-300+ is a fine 
alternative for low-cost publishing. 

While trying to read the laser printer 
output used in our text scanning test, the 
unit’s optional Carets software failed to 
approach the accuracy of better OCR sys- 
tems, such as DEST’s OCR software. This 





was true even with the slower Check Fea- 
tures option, which more thoroughly veri- 
fies characters to improve reading accura- 
cy. Carets comes pretrained for a wide 
range of typefaces, from IBM Selectric 
typewriter type to dot-matrix-printer out- 
put, and it has the capacity to learn other 
fonts. If your main goal is text scanning, 
though, some of the more-capable OCR 
systems in our survey would be a better 
bet. In addition, if you need to Scan text in 
high volume, you may prefer a scanner 
that can accommodate a sheet feeder. 

The most-expensive scanners promise 
more than they deliver for the buck, but the 
unconventional ShapeScan SS-300+ de- 
livers more than you’d think for its modest 
price. While it lacks gray-scale scanning, a 
sheet feeder, and the speed of some other 
scanners, it’s far less than half the price of 
many. That makes the product well-suited 
for occasional use in home or small-office 
environments, or even for use with a fax 
board, particularly in a system lacking a 
gray-scale VGA and expanded memory. 
But if your intention is to add a scanner 
with comprehensive capabilities to a busy 
desktop publishing system, you'll have to 
forego the ShapeScan unit and its low price 
to get the features you need. 

—Stephen Sagman 


Xerox Imaging Systems 
Of Kurzweil Computer Products and Data- 
copy Corp., the latter is not widely associ- 
ated with the Xerox name; both Kurzweil 
and Datacopy, however—along with their 
wide selections of scanning products—are 
owned by the Xerox Corp. While their 
product lines are now handled by the new 
Xerox Imaging Systems subsidiary of Xe- 
rox, all products, including the three eval- 
uated here, continue to carry the brand 
names of their former owners. 

The $1,300 Datacopy 730GS, intro- 
duced around the time the new Xerox sub- 
sidiary was formed, is a flatbed model 
equipped to scan both text and graphics 
images. For an additional $695, you can 
receive a proprietary interface board and 
PC Image, a graphics scanning program. 
To import text through the scanner, an ad- 
ditional $695 will get you OCR Plus. 

The $4,995 Kurzweil Discover 7320 
Model 5 is a text-only scanner, targeted at 
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Kurzweil Discover 
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Kurzweil K-5000 
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professionals who have general business 
needs and low volume requirements. Its 
font-recognition range is from 8 to 24 
points and provides three levels of contrast 
control. 

If automotive comparisons were to be 
drawn among the Kurzweil K-5000 scan- 
ner and others in this review, the K-5000 
would be the Cadillac—both in price and 
performance. While its scanned samples 
are excellent, the K-5000 wears a hefty 
$15,950 price tag that’s guaranteed to 
cause financial palpitations in all but the 
most-devout scanner aficionados. 


feet 
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DATACOPY 7306S For image scan- 
ning, the 730GS uses PC Image, which 
tuns under Microsoft Windows or an in- 
cluded runtime version. The runtime ver- 
sion provides the essential graphical user 
interface that allows PC Image to operate. 
The software then acts as a standalone ap- 
plication. 

In addition to offering true 16- or 64- 
gray-scale image interpretation, the 
730GS offers 27 different resolution val- 
ues from 60 to 450 dots per inch. But stand 
forewarned: a 450-dpi, 64-level-gray- 
scale, full-page image is going to require 
more than 23 minutes to scan and demand 
just under 20MB of disk space to save. So 
unless you have a real need for such an im- 
age, you’re better off sticking to the lower- 
resolution options. A photo scanned with a 
16-level gray scale and 60 dpi will take just 
over | minute to scan and less than 20 sec- 
onds to save. 

To preserve any image with gray-scale 
settings, PC Image offers four different 
file formats: Datacopy’s own proprietary 
.IMG, TIFF uncompressed (.TIF), GEM 
image (.IMG), and PC Paintbrush 
(.PCX). For line art, and to save images 
without their gray-scale settings, there’s 
TIFF compressed (.TIF) and PC Paint- 
brush (.PCX). 

After seeing the quality PC Image is ca- 
pable of extracting from the 730GS, you 
may be willing to endure the higher-than- 
average scan times. Output quality of both 
line art and images from the Datacopy 





Although its 
$15,950 price tag 
is formidable. 
Xerox imaging 
Systems’ Kurzweil 
K-5000 is indeed a 
masterpiece. ts 
abilities to scan 
bound pages and 
large manuscripts 
quickly and to 
provide excelleut 
scanned images 
make this machine 
truly a top-of-the- 
line product. 


730GS was certainly among the highest of 
all the graphics scanners tested. 

PC Image offers a variety of software 
controls to manage the appearance of a 
scanned image. There are 16 brightness 
controls, four contrast settings, and nu- 
merous halftoning patterns like user-defin- 
able patterns and edge detection to simu- 
late line art. 

Also included are some limited graph- 
ics editing tools like bit manipulation, re- 
size, copy, cut, and paste. To do further 
editing, Xerox Imaging Systems recom- 
mends you take the images to a program 
like PC Paintbrush Plus or Publisher's 
Paintbrush, which can also be purchased 
along with the scanner. The company also 
highly recommends using its PC Image 
software on a 386-based machine to quick- 
en scanning, saving, and file-retrieving 
times. 


DATACOPY ON TEXT We also tested 
the Datacopy 730GS for its text-scanning 
abilities. Using the included OCR Plus 
software, the 730GS produced results 
comparable with other scanners not em- 
ploying the more-advanced character-rec- 
ognition methods. 

OCR Plus uses a pattern-matching 
method supplemented by a topological 
technique. Character learning, one of the 
software's features, is a real plus for when 
the font you need is not specifically sup- 
ported. But a variety of typical office type- 
writer and printer fonts are supported, in 
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FACT FILE 


Xerox Imaging Systems 
185 Albany St 
Cambridge. MA 62139 
(617) 864-4700 


Datacopy 730GS 

List Price: $1.300; PC dnage and interface 
board, $695, OCR Plus software, $695; OCR 
Plus with interface board, $895. 

Requires: 640K RAM, 286 of 386 machine, 
hard disk, graphics adapter, DOS 2.0 or later. 
Mouse recommended 

Supports; All graphics adapters, input and 
output devices supported by Microsoft Win- 
dows. PC Image 1s accompanied by a run- 
ume Windows program. | 
{n Short: This scanner is equipped with true 
gray-scale software that 1s intended for use on 
advanced hardware. A 386-based machine 
should be used for maximum performance. 
The product’s OCR capabilities are middle- 
of-the-road (and training may be required on 
Proportional-spaced type); however, upcom- 
tng software that supports this models 6-bit 
gray-scale graphics may make this one wonh 
the wait. 
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Kurzweil Discover 7320 Model 5 
List Price: With propnetary interface card, 
cabling, and text-scanning software, $4,995. 
Requires: 640K RAM. hard disk. PC-XT or 
AT. DOS 3.0 or later. 
Supports: No special devices supported; 
pnnting is done through word processor. 
In Short: If your text-scanning needs go be- 
yond monospaced fonts, this scanner’s rela- 
tively high price tag is appropriately weighed 
along with tts ability to recognize proportion- 
al forks with a high degree of accuracy. 
Among its functions 1s included the ability to 
automatically disregard graphics that appear 
wathin text. 
CIRCLE 429 ON READER SERVICE CARD. 
EDITOR'S 
CHOICE 
Kurzweil K-5000 
List Price: With automatic document feeder. 
propnetary coprocessor board, CRSHAR 
Character and graphics scanning software, 


frecognition software for seven languages, 1 | 


and cables, $15,950; Interleaf 2.0 Option 
Kit, $495, 

Requlres: 512K RAM (640K RAM recom- 
mended); hard disk, DOS 3.0 or later. 

In Short: A premium scanner with a premi- 
um pnice tag. the Kurzweil K-5000's combi- 
nation of text and graphics capabilities is un- 
beatable. Nothing else on the market today, 
in terms of performance for a price. can 
match it. 
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® In-depth product reviews based on 
the impartial evaluations of our own 
PC Magazine Labs. 

® Power-User Tips and Techniques to 
help you work faster and smarter. 

® The best, hottest columns anywhere. 

Get 2 The PC Magazine 

2-Disk Utilities Library: 
Vol. and the ail new 
Vol. II features 78 


FREE 
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e Kurzweil K-5000 (gencral) 
e Canon Image Scanner IX-12F 
(OCR) 
¢ Chinon DS-3000 (graphics) 


For general excellence in both 
graphics scanning and OCR, Xerox 
Imaging Systems’ Kurzweil K-5000 
is unmatched. Designed for high- 
production work—done in the back- 
ground when you're scanning 
text—the K-5000 proves without a 
doubt that the brains behind its 
hardware—ICR (intelligent charac- 
ter recognition)—is more than sim- 
ply marketing hype. Quick, near- 
Perfect text reads and crisp scanned 
images distinguish this product. 

You may not be prepared to 
spend $15,950 even for this kind of 
Junctionality, or may not need qual- 
ity work with both text and graphics. 
If that’s the case, take a look 
instead at the $2,335 Canon 
Image Scanner 1X-12F or the $995 
Chinon DS-3000. 

While we tested the Canon only 
for its OCR capabilities (graphics 
scanning software is unavailable 
except through third-party compa- 
nies), the Canon performed well in 
this category on our mid-sized 
monospaced Courier and prapor- 
tional-spaced Helvetica samples. 

Possibly because of its overhead 
design, the Chinon DS-3000 is not 





sizes ranging from 10 to 18 points. 

In tests limited to 10-point Courier, the 
Datacopy 730GS performed on a par with 
other scanners. But many of these tests 
were geared to proportional fonts and 
mixed sizes, and here, the 730GS using 
OCR Plus was not as successful. Although 
the software claims to read proportional- 
spaced fonts, it may need further training 
to imterpret the typeset-quality versions 
output by most laser printers. 

The Datacopy 730GS, with its high- 
end gray-scale support is worth consider- 





the recommended choice for optical 
character recognition; quick work 
yielded lackluster results. But no 
such mediocrity tarnishes the Chin- 
on's graphics scanning. For $100 
less without OCR capability, this 
system offers fast graphic scans, 16- 
level dithering that beats the gray 
scaling of most competitors, and a 
bundled DTP program called 
Publish It! 

Surprisingly, both the Canon 
and the Chinon use the same OCR 
program, ReadRight: a testimonial 
to the importance of hardware de- 
Sign in scanner performance. 

Keep in mind while shopping 
that specialized applications make a 
great difference in your choices. 
The AT&T Overview Scanner, 
though not intended for graphics 
output, offers exceptional images 
on-screen, which can then be added 
to an image database. The Saba 
Page Reader is notable for its abili- 
ty toscan Lotus 1-2-3 spreadsheets. 
And the Mitsubishi Handheld Image 
Scanner can act as either a sheet- 
feed or a handheld scanner if desk- 
top space or portability is a consid- 
eration. 





ing, for a total of $1,995 with PC Image 
and an interface card. But while the gray 
scale in its PC Paintbrush (.PCX) image 
format is not widely supported yet by other 
application software, because of its com- 
plexity, verify that your intended applica- 
tion provides support before you expend 
the time and disk space on this particular 
format. If your main priority is text scan- 
ning that’s not limited to the basic mono- 
spaced fonts, you might consider another 
scanner from Xerox Imaging Sys- 
tems—perhaps a Kurzweil model. 








KURZWEIL DISCOVER 7320 Kurz- 
weil is associated with the high-end text- 
scanning technology it calls ICR (intelli- 
gent character recognition). This topologi- 
cal approach incorporates a more- 
sophisticated architecture, based on 
artificial-intelligence techniques. The bot- 
tom line: where most scanners use the 
more-common OCR technology of pattern 
matching, ICR allows the Kurzweil scan- 
hers to read thousands of typestyles in 
sizes ranging from 6 to 24 points. 

This level of technology, remarkably 
accurate at turning the contents of a page 
with varying fonts into a reasonably man- 
aged text file, does not come without a 
commensurate price tag. The Kurzweil 
Discover 7320 Model 5 is the lowest- 
priced scanner incorporating ICR offered 
by Xerox Imaging Systems (there are a 
number of other scanners in the Discover 
7320 line, such as the Model 30), but it still 
retails for just under $5,000. 

The scanner’s price is justifiable on the 
basis of the variety of typestyles it can han- 
dle. While most scanners are unequipped 
to intelligibly read fonts other than the 
monospaced styles—specifically 10-point 
Courier—the Kurzweil scanner offers tre- 
mendous value when matched with a user 


| requiring proportional-font input. Of all 


the scanners tested, the Discover 7320 
comes closer to providing the kind of re- 
sults most people tend to expect from a text 
scanner. 

When a Kurzweil scanner encounters 


| difficult text, it doesn't pause to whine 


about it, or—worse—throw in error char- 
acters recklessly, as many text scanners 
do. Instead, what the Kurzweil can’t read, 
it ignores, and then it goes on with its busi- 
ness. Retaining the unreadable text in 
memory, it makes periodic trips back to 
the previously illegible characters and at- 
tempts to replace them with the most-logi- 
cal substitutes based on an assessment of 
the text as a whole. 

A proprietary coprocessor board with 
2MB of RAM provides the memory and 
speed necessary to drive this ‘‘intelligent”’ 
scanning device. Its software, also includ- 
ed in the $4,995 retail price, is easily in- 
stalled and used; 16 word-processing for- 
mats aré directly supported as well. And 
the scanner itself will not invade your desk 
space. With a relatively tiny footprint (16 
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You've seen 
the rest. 
Here's your 
chance to 
buy the best. 


INTELLIGENT 
BACKUP 


Intelligent Backup™ 
(new version 3.0) from 
Sterling Software. The 
best data insurance you 
can buy. 


With as few as two keystrokes 
per day. Intelligent Backup™ backs up 
your disks quickly, simply and inexpen- 
sively, providing insurance against data 
loss due to disk crashes. 

Intelligent Backup™ Is the 
most complete backup system there is. 
And thanks to advanced technology, it 
is incredibly flexible and easy to use. 

Unltke other backup systems, 
Intelligent Backup™ completely auto- 
mates the backup process. Because It's 
intelligent enough to figure out which 
level of backup you need. It not only 
saves you time, It takes the uncertainty 
out of using a hard disk. 

You can backup to floppy 
disks, hard disks. disk cartridges, and 
other disk devices. What's more, It 
works with IBM. Compaq, Tandy. AT&T, 
Leading Edge and all compatibles and 
clones. 

But Intelligent Backup™ Is 
more than juat a superior backup 
system. Thanks again to advanced 
technology. file management and 
manipulation are easy even for begin- 
ners. 

So don't take changes when it 
comes to your valuable data. Get the 
best data insurance you can buy. Get 
Intelligent Backup™ for only $149.95 
Call IBC at 1-800-654-3790 US. or 
1-800-225-9359 CA to order. 16735 
Salicoy Street, Suite 111, Van Nuys. CA 
91406. 
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by 10% inches), this scanner is easily 
placed alongside the computer for effort- 
less scans on a moment's notice. 

A feature that makes the Discover 7320 
ideal for scanning text from manuals and 
books containing illustrations is the ability 
to automatically disregard graphics that 
appear within text as it scans. Though the 
Discover 7320 can read typeset fonts, con- 
sider the higher-end Kurzweil models that 
offer column recognition, landscape 
modes, and numerous foreign-language 
characters if you'll be scanning magazine 
articles, newspaper text, or other multi- 
column documents. 

The Discover 7320 can read a variety of 
electronically produced hard copy, includ- 
ing that of laser printers and facsimile ma- 
chines. In our own tests, using laser-print- 
ed documents in a variety of typestyles and 
sizes, this scanner produced comparative- 
ly low error rates. Considering the amount 
of processing obviously occurring during a 
full-page scan, the Discover 7320 main- 
tained impressive speed levels. 

If your scanning needs are restricted to 
the fixed-space font families—ideally 10- 
point Courier—there are many scanners 
on the market capable of suiting your 
needs at reasonable prices. And if your 
scanning needs are sparse at most, invest- 
ing in a scanner like the Discover 7320 
Model 5 is a frivolity. But if your needs are 
for 50 to 100 pages per week of a wide va- 
riety of documents, this scanner may be 
worth every penny, to extract characters 
from printed material and convert to a for- 
mat easily edited in your word processor. 


THE K-5000 = The heart of the Kurzweil 
K-5000 scanner is an interface/coproces- 
sor card boasting its own 16-MHz 68020 
processor coupled with a hefty 4MB of 
memory. Throw sheets of text into this 
scanner, start the software, and you are 
free to go about other tasks while the K- 
5000 performs its magic in the back- 
ground. The only scans it can’t perform | 
without your attention are graphics scans, 
which are more system-intensive opera- 
tions. These must be done in the fore- | 
ground but the coprocessor board does its 
part in eliminating wait time: it took less 
than 5 minutes to scan the test photograph 
in 400-djii gray-scale fashion. 

The Kurzweil K-5000 looks as though | 
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it were designed with text scanning in 
mind. The front of the unit has been 
equipped with an obtuse-angled book edge 
to facilitate the scanning of bound materi- 
al, and the scanner will work left-to-right 
to accommodate bound pages as well. The 
K-5000 refused to be daunted by large 
manuscripts. And its automatic document 
feeder provides unattended scanning of 
loose pages. 

Kurzweil’s proprietary ICR software 
employs not the more-traditional lookup- 
table method, but a 50,000-word lexicon. 
The software is also endowed with a modi- 
cum of artificial intelligence, which per- 
mits the system to recognize virtually any 
font—and in sizes ranging from 6 to 24 
points. Furthermore, if you frequently 
scan documents containing uncommon or 
technical characters, the K-5000 allows 
you to predefine up to 10,000 words in 
your own lexicon. 

Also included are lexicons for six other 
languages and output conversion routines 
tocreate files in your favorite word proces- 
sor’s format. There are many other options 
to Kurzweil’s ICR software that go far to- 
ward making it the new standard in optical 
character recognition. 

Graphically, the Kurzweil K-5000 
shines. With 400-dpi resolution and a 
choice among binary, gray-scale, or half- 
tone scan modes, it provided PC Labs with 
some of the best-scanned images at no- 
where near the lengthy 23 minutes of its 
730GS sibling. The K-5000’s true bril- 
liance appears when matched with printing 
hardware capable of handling its graphical 
capacity. Phototypesetters, high-resolu- 
tion laser printers, and other big-dollar out- 
put devices really show off this scanner’s 
acumen. All of which leads to this prod- 
uct’s only true sore point: its price. 

While at $15,950, the K-5000 is the 
most-expensive scanner in this review, for 
that price you're getting a complete scan- 
ning solution, with all of the technology 
and scanning expertise that a market leader 
like Xerox can muster. If you want only 
the best, like dancing on the edge of tech- 
nology, and have $15,950 buming a hole 
in your pocket, then the Kurzweil K-5000 
is the unquestionable choice that will meet 
all your scanning needs both now and in 
the fuwre.—Rohert W. Kane and 
Tami Peterson PU 
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The power and performance of 
big-system CADD...MicroStation PC 


How MicroStation works for Teledyne Brown ms 


Teledyne Brown, an Intergraph customer, is 


the payload mission integration contractor for 


George C. Marshall Space Flight Center. 
Teledyne Brown ensures the successful 
integration of scientific experiments with the 
space shuttle orbiter and the Spacelab 
module, including subsystems. 

The compatibility of MicroStation PC with 
Intergraph's other software offerings allows 


Teledyne Brown to transfer projects in various 
stages between the VAX and MicroStation until 


payload integration is complete. 





Multt-Purpose Experiment Support Structure 
(MPESS) carries a wide variety of scientific 
experiments into space. 





Materials Science Laboratory (MSL), attached to 
the support structure, shown on MicroStation PC 





Shaded image of a completed MSL payload on 





MSL payload tn position on the shuttle, shown 
in 2D on MicroStation PC 


Powerful graphics 

A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/Redo, DXF 
In/Out, Linear/Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 


Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it's 
extremely easy to use. It was created 
for design and drafting — even 
large-scale, production-size files — 
without additional hardware. 
Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement — minimizing errors and 
time-consuming corrections. 


Growth 

Designs created with MicroStation are 
compatible with Intergraph's VAX and 
UNIX applications — providing an 
inexpensive entry into our broad range 
of systems without the usual file 
translation problems of other software 
packages. 

Quality. Reliability. Performance. 
See for yourself. Call for more informa- 
tion or for a referral to the MicroStation 
reseller or education center nearest you. 


INTERGRAPH 


In the U.S., call 800-345-4856. 

In Alabama only, call 800-345-0218. 
Outside the US., call 205-772-1800. 
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Intergraph is a registered trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems, Inc., an Intergraph affiliate, AX ts a trademark of Dighal Equipment Corporation UNIX ts a registered trademark of AT&T 
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A mouse 
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ony screen with the mere flick 
ofo wrist, ond slowitdownon 
arrival for pixel-point controlon 
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This mouse is guoronteed to work with oll 



















opplicotions on your IBM personol computer. 
And itcomes with o greot selection of 
MouseWore™ including Pop-Up DOS—the 
ultimote DOS hondler; Mouse-2-3," the Lotus 
1-2-3” shell: ond 35 menus for best-selling 
keyboord-based opplicotions. 


The Logitech Mouse. $139, complete with 
Logitech's Lifetime Satisfaction Guorontee 
ond unlimited Product Support. 


For yaur nearest dealer, call: 


800-231-7717 






‘n Colifornio: 
800-552-8885 


!n Europe: 
++41-21-869-96-56 
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Monitors available separately. 
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IMS 286/12MHz | IMS 286/10MHz IMS 88/10MHz 

System includes: | | System: includes: System includes: 

* 80286 processor running at | © 80286 processor running at © 8088 processor running at 
12MHz, zero wait state, 10MHz, suiicheeclectane to 10MHz, switch-selectable to 
switch-selectable to 6MHz 6MHz 4.77MHz 

* IMB RAM ° 512KB RAM © 640KB RAM 

© 5,25° 1.2MB diskette drive © 5,25" 1.2MB diskette drive © 5.25" 360KB diskette drive | 

© Dual diskette drive/fixed * Dual diskette drive/fixed * Diskette drive controller 
disk controller disk controller * 150-watt power supply ' 

© 200-watt power supply © 200-watt power supply ° Enhareed, 101-key keyboard 

© Enhanced, 101-key keyboard ® Enhanced, 101-key keyboard © Illustrated installation and 

* Illustrated installation and * Illustrated installation and Operations manual 
operations manual Operations manual 

* Clock/calendar with battery * Clock/calendar with battery | 
backup backup { 





| 
Base System. . $1145 Base System ... $995 | Base System we $595 


Base system with monographics Base system with monographics Base system with monographics 





card and monitor card and monitor card and monitor.......§725 
With 40MB Seagate® With 40MB MiniScribe | With 20MB MiniScribe 
( ) (ine) Aenea $1545 (65mis)Seen en. ae $9B5 
With 71MB MiniScribe® With 71MB MiniScribe | With 30MB MiniScribe 
(2Bms).........6..- $1925 I} (28ms)............. $1775 BP (Gms) deen $1065 
JEGA and VGA upgrades available; | }EGA and VGA upgrades available:| | EGA and VGA upgrades available; 
call for details. hd call for details. al call for details. 


Back home on the range, AT Hard Drives 
TM. ‘Dillo is rustling up 43MB MiniScribe 
Co 80MB Seagate (28ms) . . 
confides T.W., “we bite " ) XT Hard Drives 
the bit to rein in the best 30MB Seagate (65ms) 
prices. And our machines 40MB MiniScribe 
don’t mind being ridden (65s) saa 
hard and put up wet, Diskette Drives 
they're built for solid 360KB for XT (black) . 
performance!” 360KB for AT (gray)... . 
1.2MB for AT (gray) 
144MB for AT (gray) 
So byte down with an IMS (Reg. 


‘ —— system and boot up right! 7, Order Call Toll-Frée: 
‘dda 


© INTELLIGENT BUYERS shop for superior products and superior value. 800-777-7757 


All of our products come with a one-vear limited warranty, one year 4 
of technical phone support, and a 30-day money-back guarantee (does 4 Mon.-Fri. 8 a.m.-9 p.m. CST 
my potinclude freight). We nee oar for OMe eae ebippine Sat. 9 a.m.-5 p.m. CST 
3 ae within the continental Unit. tates, or for buying wit ur credit card. 3 
Intelligent Micro Systems Intelligent Micro Systems is The Intelligent Chore. For Customer Support: 
1633 Babcock, Suite 424 Prices subject to change. Software ts non-refundable, AZ, CO, FL, GA, KS, 800-288-2123 
Antoutin Teves 229 MO_and_TS sraidents pleat add »ppsnepmate focal sales tar —— Mov, fet 8 am. pm. 
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@ UTILITIES & MICHAEL J. MEFFORD 


HANDLING COLORS 
ON YOUR LAPTOP 


Monochrome laptop screens can translate colors into different shades, but many of the 
resulting combinations are impossible to read. MONO.COM will make them legible. 


esktops haven’t become dinosaurs 
D= but in the evolutionary strug- 

gle, today’s laptop computers 
have developed enough to match the per- 
formance of desktop computers in almost 
every respect. But while equaling their 
larger cousins in memory and speed, lap- 
tops still generally do have trouble display- 
ing contrasting shades with sufficient clar- 
ity. This issue’s utility, MONO.COM, 
will help you solve the problem of making 
your laptop's flat monochrome screen 
readable. 

Flat color screens for laptops are still on 
the cutting edge of technology, but fortu- 
nately that does not limit laptops to text ap- 
plications suitable for a monochrome 
adapter. On the contrary, laptops can use a 
color graphics adapter to display color text 
and graphics applications on a mono- 
chrome screen. The color attributes are 
simply translated into different shades or 
intensities of one color (blue or amber, for 
example). The monochrome graphics sys- 
tems of desktop models work in much the 
same way. 

The problem is that many existing lap- 
top displays cannot display enough dis- 
tinctively different intensity levels to ac- 
commodate the full range of possible 
colors. The result is that some color 
(shade) combinations become very diffi- 
cult and even impossible to read. 

If your laptop machine is giving you 
terminal eye strain because of the color 
combinations that are imposed by your 
favorite application, there is a way that you 
can trick the program into using the easier- 
to-read white-on-black attributes. You 








could just enter the DOS command 
MODE BW88 


before you start the application. Most col- 
or systems and monochrome graphics sys- 
tems boot up in MODE CO80 (80-column 
color) by default. When BIOS switches to 
the black-and-white video mode with the 


PRODUCTIVITY INDEX 


UTILITIES q 
MONO.COM lets you alter unreadable 
laptop-screen color combinations. 
ENVIRONMENTS 
TIMELINE shows all PM programs 
don’t have to look and act alike. 
POWER PROGRAMMING 
An explanation of nonindexed random 
access files. 
SPREADSHEET CLINIC : 
Trap illegal filenames in /-2-3; avoid * 
wildcard limitations. 

| USER-TO-USER 
A solution for mangled floppy disks; 
clear your screen in color. 
POWER USER 
Convert ASCII files to WordPerfect; 
index on related fields in dBASE. 
LANGUAGES 
Redefine GW-BASIC’s function keys; 
access all interrupts in BASICA. 
PC TUTOR 
Use RECORDER to optimize your 
RAMdisk usage. 
CONNECTIVITY CLINIC 
Sending messages through NetBIOS; 
combining different computers. 








PRODUCTIVITY 


MODE BW80 command, it also stores the 
video-state information in a byte in a data 
area in low RAM. Considerate applica- 
tions will inspect this information byte, 
known as CRT_MODE, and use black- 
and-white attributes instead of color if 
you're in a noncolor video mode. 

Not all programs are so polite, howev- 
er, and all graphics programs will surely 
ignore your MODE BW80 command. 
That’s where this issue’s utility, a TSR 
program called MONO.COM, comes in. 
MONDO will not solve the poor-contrast 
problem for graphics programs, but it will 
correct the illegibility of any text program 
that persists in displaying in unreadable 
color combinations. 

The easiest way for you to get acopy of 
MONO.COM is to download it from PC 
MagNet, as explained in the accompany- 
ing sidebar ‘‘MONO by Modem.”’ 
MONO.ASM, the assembly language 
source code, is printed here, as is MONO 
.BAS, a BASIC program that will auto- 
matically create MONO.COM when you 
run it once in BASIC. Both MONO.ASM 
and MONO.BAS can also be downloaded 
from PC MagNet. 

MONO's syntax is simply 


MONO [U] 


Entering MONO alone installs and acti- 
vates the program. MONO's resident por- 
tion takes up very little RAM (just over 
YAK), and the program works automatical- 
ly in the background, converting color at- 
tributes either to white on black or black on 
white. MONO can later be uninstalled by 
reentering the command with the U param- 
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eter. As always, be sure to uninstall TSRs 
in the reverse order of their installation. 
Also, remember to install SideKick (if you 
use it) last, or you won’t be able to unin- 
stall MONO. MONO is smart enough not 
to install itself more than once and it won't 
deinstall if doing so will make the system 
unstable. 

By far the easiest way to install MONO 
is to make it a line in your AUTOEXEC 
.BAT file. However, if only specific of- 
fending applications require MONO’s aid, 
then the separate batch file route is in or- 
der. For example, if a text program called 


PC Magazine UtILIty MOND.COM - 


This side of the screen shows how 
text appears voraally on a color 
eonitor. Several representative 
color foregroundsbackground 
combinations are shown. 


PRODUCTiVITY 


pressing the Ait-M key combination tog- 
gles MONO’s monitoring status off and 
on. Since the program defaults to the on 
state when it installs, pressing Alt-M the 
first time disables MONO. Pressing it 
again reactivates the program. MONO 
doesn’t tell you its current state except by 
the obvious change of any color attributes 
to black and white. Use the batch file 
method suggested above if you don’t want 
to bother with hotkeys or don’t want to re- 
member MONO’ state. 

All TSRs present the potential problem 
of wanting to use two programs that have 


ye color attributes to sonochrome 


This side of the screen shows how 
the color combinations on the left 
side of the screen will appear after 
MONO.COM has changed them to be 
readable on a monochrome monitor. 


-Bright White FG on Red 86 
-Norwal Green FG on Blue 86 


Black BG--~-Bright Red FG on Black BG 
jormal Magenta FG on Biue BG 

Red 86 Bright Green FG on Red BG 

alice Red FG on Green BG 


Bright Yellow feo on Bee 4 


Normal Ja 


Normal Grey(P@ on Heyenta Be- 





=Hornal Cyan FG on Black BG 


~Kormal Cyan FG on rar BE 
Normal Blue FG on Blue BG 
Kormal Grey FG on Ma 


Figure 1: The screenshot above shows how MONO.COM turns various color 
combinations into black-and-white so that they can be read on a laptop screen. 


ANALYSIS is an unreadable blur on your 
laptop’s screen, you would create a batch 
file (probably called A.BAT), consisting 
of the following lines: 


MONO 
ANALYSIS 
MONO U 


Then when you enter A at the DOS 
prompt, MONO will automatically install 
itself and work in the background while 
you run the ANALYSIS program. MONO 
will then deinstall itself when you exit 
ANALYSIS. 

As an alternative, you can control 
MONO with a hotkey. After installation, 


the same hotkey. The sidebar “‘Customiz- 
ing MONO”’ shows you how to change 
MONO's default Alt-M hotkey to one you 


prefer. 


HOW MONO WORKS MONO.COM 
monitors and changes the display attri- 
butes on every fourth timer tick. When at- 
tributes other than monochrome attributes 
are detected, they are changed to mono- 
chrome. Any high-intensity or blinking at- 
tributes are retained in the process. 

Timer ticks occur 18.2 times per sec- 
ond, which means that MONO grabs con- 
trol and examines every attribute on the 
screen approximately every '/s second. For 








an 80 by 25 display, a total of 2,000 attri- 
butes must be checked every '/5 second. 
With that information comes the only 
drawback to using MONO, which is that 
the program takes up enough processor 
time to cause some performance degrada- 
tion of the system. 

The cost in speed varies with the system 
and the application, and 1’ll discuss the 
subject in more detail later in this article. In 
general, however, with word processing 
programs, where the machine spends most 
of its time waiting for you to type some- 
thing, you will not notice much loss in 
speed. When it comes to a spreadsheet re- 
calculation, however, MONO will make 
its presence known. MONO will not work 
at all with graphics programs, because 
adjusting bitmap graphics from the timer 
tick would put too much of a load on the 
system. 

The ‘‘Customizing MONO”’ sidebar 
mentioned above in connection with 
changing the default hotkey also provides 
instructions for modifying how often 
MONDO changes attributes. In addition, 
you can add snow checking for CGA 
adapters and even reverse the attribute- 
modifying algorithm. 


USING THE TIMER TICK = The design 
of MONO is quite simple. The program 
hooks two interrupts, interrupt 9 for the 
keyboard and interrupt 8, the timer tick. 
All that MONO’s keyboard handler does is 
look for its hotkey combination. This, if 
found, toggles MONO’s attribute-modify- 
ing timer-tick interrupt handler on or off. 
MONO takes the timer tick so that it is 
guaranteed a periodic slice of processor 
time in which to change the video attri- 
butes to monochrome. 

The attribute-adjusting algorithm is just 
as simple. Figure ] shows how MONO ex- 
amines and converts the display attributes. 
If any of the video buffer’s background at- 
tribute bits are on, MONO converts the at- 
tribute to 70h (inverse video). Otherwise, 
the attribute is converted to 07h, which is 
normal white on black. The high bit of 
both nibbles of the attribute byte are not 
changed. These are the background blink- 
ing bit (bit 7) and the foreground intensity 
bit (bit 3). In the video buffer each charac- 
ter is followed by its corresponding attri- 
bute. For an 80 by 25 screen there are 
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CUSTOMIZING MONO 


io keep MONO as simple as possi- 

ble, I did not include code for han- 
dling options. It’s possible, however, to 
modify several aspects of MONO’s oper- 
ation with DEBUG. Start by making a 
backup copy of MONO.COM and then 
enter 


DEBUG MONO.COM 


You are now ready to modify MONO 
.COM. If at any time you make a mis- 
take, you can abort the editing process by 
entering Q. The last two commands that 
you enter after entering any modifica- 
tions are 

Ww 

Q 


for Write to disk and Quit DEBUG. 
CHANGING THE HOTKEY The DE- 


BUG instructions to change MONO’s 
active/inactive toggle hotkey are 


E 194 xx 
where xx is a scan code from the Key 


Scan Code table shown in Figure A, fol- | 


lowed by 


E 288 "a" 

where a is the character represented by 
the scan code. For example, to change 
the default Alt-M hotkey to Alt-Z, the in- 





structions would be 


E 194 2¢ 
E 288 "2" 


You can also change the hotkey from an 
Alt key combination to use any of the 
shifting key combinations shown in Fig- 
ure B. For example, to use the Ctrl key 
instead of the default Alt key, you would 
enter the following instructions: 


E 18E 4 
E 283 "ctl" 


Note, however, that (as in this example) 
the entry made at address 283 is limited 
to three letters within the quotes. 


UPDATE FREQUENCY The frequen- 
cy with which MONO checks and cor- 
rects attributes is controlled by a hexa- 
decimal number that MONO adds to a 
counter byte on each timer tick. When 
the counter byte rolls over, MONO does 
an update. The default number added to 
this counter is 40h (64 decimal). Since 
the largest value a byte can hold is 255, 
the counter will roll over every 4th timer 
tick. In other words, the cumulative val- 
ues in the counter (in decimal) will be 64, 
128, 192, and 0 (40, 80, CO, and 0 in 
hex). The last zero value is 256 which is 
one more than the 255 maximum. 

The 40h default equates to an update 


Keyboard Scan Codes for Alternative Hotkeys 











BAZAAR ARP Pee Pee 








a ir 


Figure A: If the hotkey combination used to activate the program is not to your liking, you can 


easily change the default to suit your preferences. 








SHIFT_MASK Value Table 
[eq 


[[u-seur | ee e868 ee ee 


[[F-Snin] 
SHIFT MASK 0123456789 A8COEF 
Valve a 
Figure B: The combination of shift keys 
needed to pop up the program corresponds to a} 
unique SHIFT_MASK value in the MONO 
.ASM listing. You may substitute any of the 
values above for the default Alt key. 


approximately every '/s second. Decreas- 
ing the addition value will decrease the 
frequency rate, which will lessen the load 
that MONO puts on your system. If 
MONO doesn’t update the display fast 


| enough, increase the addition value, thus 


increasing the frequency. Remember that 
the addition number must be in hex. The 


| appropriate DEBUG instruction is 


E 16A xx 
where xx is the hex addition value. 


| REVERSE THE ALGORITHM If 


MONO makes reading the display worse 
by turning the entire screen into inverse 
video, reverse the algorithm. After enter- 
ing the next DEBUG instruction, 
MONO will convert any nonblack fore- 
grounds to white on black. Only the attri- 
butes with black foregrounds will be con- 
verted to inverse video. 


E 211 79 87 


SNOW CHECKING Finally, if you 
have a CGA adapter and MONO makes 
your application look as if it’s in the mid- 
dle of a snowstorm, you can add snow 
checking with the instruction 

E 213 EB 14 


One note of caution, however: adding 
snow checking will severely slow the 
machine down.—Michael J. Mefford 
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PC MONO’s Attribute-Adjusting Loop 


8086 80286 
instruetions me, eyeles eyeles 
NEXT_ATTRIB: MOV AL, [DI] 13 5 

MOV AH, BH 2 2 

TEST AL, AR 3 2 

oNZ ADD_ATTRIB 16 9 

MOV AH, BL 2 2 

ADD_ATTRIB: AND AL, NOT 778 4 3 
OR AL, AH 3 2 

STOSB 1 3 

INC DI 2 2 

LOOP NEXT_ATTRIB 17 10 

worst case total 71 40 

(JNZ Is executed) 
Figure 2: The 80286 can execute many of the same instructions as the 8088, in fewer clock cycles. 





The listing above shows MONO 's processor-intensive loop, the execution of which takes most of 
the program’ s time. For an 80 by 25 display, the loop iterates 2,000 times. 


pe What MONO Costs in CPU Time 


8088 
4.7-MHz XT ciass 


80286 
8.0-MHz AT ciass 


Every 
timer tiek 


Every fourth 
timer tiek 


14 percent 5 percent 





Figure 3: Machine performance is more than just a function of processor speed. The demand that 
the MONO.COM program places on an 8088-based 4.77-MHz machine is almost triple that of an 
| 80286 8-MHz machine (14 percent versus 5 percent). 


2,000 characters and 2,000 attributes, and 
MONO changes all 2,000 attributes on ev- 
ery fourth timer tick; that is, about every '/s 
(4/18.2) second. That’s a lot of work, and 
it’s an interesting problem to determine the 
actual demand MONO makes on a ma- 
chine, namely, the percentage of CPU 
time the program takes away from an ap- 
plication’s work time. 

The amount of degradation varies 
widely among machines. To see why, let’s 
consider two configurations in which 
MONO may be munning: an 8088 4.77- 
MHz machine, the slowest processor 
found in the original PC-XT system, and 
an 80286-based 8-MHz machine, the ever- 
popular AT. Analysis of these cases will 
do more than shed light on the cost in- 
curred by running MONO on your system. 
You’ll also get an idea of some of the dif- 
ferent factors that go into determining raw 
machine speed or, in the buzzword-heavy 
jargon of computer ads, MIPs (million in- 
structions per second). 

My analysis of MONO’s performance 
begins by calculating the total number of 
clock cycles available from one timer tick 
to the next. This number is then divided 
into the number of clock cycles MONO 
needs per timer tick to arrive at the percent- 
age of the CPU cycles MONO consumes. 

Let’s look first at the total cycles per 
timer tick for the 4.77-MHz 8088 proces- 
sor. The fundamental clock frequency for 
the timer tick is derived from a 14.31818- 
MHz crystal. This is divided by 3 to get 
down to the 4.77-MHz clock speed used 
by the processor in the original PCs. Since 
the original 8088s were capable of running 
at a full 5 MHz, why did IBM choose such 
a strange frequency? The answer is that the 
old video display adapters required a dot 
clock of 14.318 MHz, and IBM wanted to 
be clever and save the cost of another 50- 
cent crystal. 

The 4.77 MHz used by the processor is 
again divided by 4 to produce the 1.19318- 
MHz input to the 8253 timer chip. The 
8253 chip in turn has three outputs, one of 
which generates an interrupt for the system 
clock. This is the famous timer tick, inter- 
rupt 8. (Of the two other 8253 timing out- 
puts, one is programmed to cause an inter- 
rupt to the DMA controller, which is 
responsible for RAM memory refresh ev- 
ery 15 microseconds. The other, when en- 
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fren ee eee eee e nn nn nn eter een nnn en nero nen eecnen ee enereeeeenenany 


hoWO - TRE demigned 


labtop computera by 
moNO (U} ; 
ine = Kicbual J, Refford z 


ADDR_ 4845 


CRT NOWM 
Broz_Data 


gegegegergeg 


TEXT 


BEGHENT 
START: 


3 
BIGNATURE 
COPYRIGHT 
PROGRANHEN 


gg 


COUNTES 
BUMY FLAG 
MODE_ BYTE 


82 8 828582 2888s Fe 


NoBo_lnT_& 


PENTORE_SEGr 
Iwr_8_END: 


MONO_INT_B 


Joewens. 
MONO_INT_9 PROC 
PumM 

PURNP 


Pus 


nov 
wow 
AXOUHE 
tret 
a 


993 FaSE29S Sa5gg885 


te make color applications readable co sonochrome i 
converting color attrifetes te monochrome. 


aT 435 
ive 


PUBLIC ‘CODE’ 
Gas FEXT,D6s_TENT, H8\_TENT, 90: TENT 
3 


IMITIALIO® 


AREA 

CE, SPACE, SPACE, SPACE. CH, LP 

"MONO 1.8 (c) 1989 Z1¢f Commaicatlona Ca.~,C£,LF 
ion °, BO," Micheal J. Reffard",c,LF,LF,"$° 


CODE AREA 
INTEMNUPT HANDLERS eeereeeocrsoss 


PAX 


CM: COURTER, 44 
IWT_O_EwD 
on 


yChange attributes avery 254/44 
+ timer ticka 

i {approa. every 1/5 aacaed.) 
os 


bs iPolet ta cor dita segnent. 
yAre we already edjuating colora? 
#18 yea, aalt. 


iElee, interrupta on. 
poet thu attributes. 
sReatorm data megmeat. 


OWoRD PTR CHIOLD_1NT_S ;Reruice old INT 0 interrupt. 


ee ene | 


PAM 
ax IReve Nome regintern. 


Re 


Ax, 43H 

BB, Ax 

DS:BIDS DATA 
SND_FLAG, ALT_SHIFT 
£87 19_ END 


afm the Alt key depraseed? 


532 ao, anit. 


s£lee, ia thu a" buy praaned? 


active atata. 


itura Blt 7 on to rusat. 
72/0 delay, 

yResat XND. 

3Turn bit 7 hack off, 
31/0 delay. 

#Reatora port. 


TReatora deta segrent, 
sintarrupta off, 

39@0d Eod Df Interrupt 
3 te 02594 PIC. 
yReatora All. 
iZaterrupt ratern. 


Wo-hot-buy sait. 


DWORD PTM CNIOLD I8T $ ;Go to old Int 9 interrupt. 


Quick salt, 


VIDED_MNG: 


SEWT_ATTRIBE 


AOD_ATTRIM: 


ARSUNE 
clo 
cur 

a3 

nov 
Pusn 
PUnN 
wow 
nov 
AMMUKE 
nov 
cur 
JRE 
cur 
oun 


282 


35% 28932983 


3 
5 


AgPEUEGES C9 H0E5°9% 


Loop 
oMP 


Res _TexT 

18trings operationa forsard. 
WOOE_BYTE, 0 tia attributa mode active? 
IWACTIVE sIf no, done hera; mmit. 
BUNS_FLAG,1 t€laa, flap ac non-reentrant. 
ax #Reve some repiatara 
Ds 
Ax, 485 
DS ,AX 
DS:MIDS_DATA 


sPo.nt to BIDB data aagwent. 


Retzleva video pode. 
sta dt color taat mode? 
#££ yea, contioue. 

ita it mono taat mode? 
13% wo, graphicw; axic. 


iflme, aave acme more regiatera. 


sRetriave CRT column. 

sRetriave CHT rowa ~ 1. 

33m i@ son-mara? 

#12 yea, good valua. 

retheruiaa, oaa 25 - 1 row vilne. 
padjust row. 

#€RF length = rows © columna- 
sBtore in counter. 


veage 
908 
a } 


pRotzlave 4045 address. 
yonvert te Statua ruplater. 
sRetrieve atart of CT buffer. 
sPoiot to firat attributa. 
¢AXaume mono card segrent. 

sfa it? 

if yea, contigua. 

#flee, color card sequent. 
yRet segment raglatera. 


iInverme video and cormal attrib. 
add thle inetruction for CGA. 
INOP bytea te add jump te 

1 anow check coutine via Nebup. 


sRetriave Au attribute. 

sAXaume lnveraa vidno-. 

tfa backgroued non-sero? 

31f yea, uae 7b attribute. 

381. @aa 87h attribute. 

inesk net ali but intenwity ond 
3 Dlioking; add attribute. 
Stora tha steribate, 

t8ump polater paat cburacter. 
+00 aie tributen. 


; Mnow checking routine for CGA carda 


ADD_ATTRIN2: 


HORS_RET: 


QUICK MXIT: 


yntax 


rRetriave an attribute. 
iAXaune inverse video. 

31a backgroand son-aaro? 
3f une 70h attribute. 


11 but Intanaity and 
' “blinking; add attribute. 


1Get atatus, 

#3a it low? 

sf not, walt until it ia. 
7Mo morm interrupta. 


Ret atatue, 

la lt high? 

If no, wait until it ie, 
sRetrinve aburactary oow it’a OK 
3 ta Write to mcreeo buffer. 
iieterrupte back on, 


;Bump pointar eharectar. 
ine si) attributes. 


#Reatara ragiatera. 


1Wo longer buay. 


owe [U]", ce, LF 


© uninatell*,cR, LP 
Rot key = alt H° 
€8,LF,LP, *$* 


*Voinstalled*,cz,LF,°$* 


‘ 
arch memory for a capy of our pode, ta ane if alruady ioatalled. ; 


(continues) 





MONO.ASM: The assembly language source code for MONO.COM. This utility makes otherwise-unreadable color combinations readable on a 
monochrome laptop screen. It can also be used with desktop screens. 
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CompuAdd backs systems 
and service with some 
pretty impressive numbers. 


Fifty service centers and 230 offices worldwide. 


CompuAdd offers optional on-site service 

j contracts from the industry leader—Memorex 
Telex Corporation. A service technician is in 
your office within 48 hours. You choose the 
level of support that’s right for your company. 


Forty-eight-hour product exchange program. 


We solve problems immediately with our toll- 
free customer support line and, when required, 
we'll send you a new exchange part by Federal 
Express®. Within two days. And we pay the 
freight. Both ways. 


Thirty-day money-back guarantee. 


We mean it. Return any hardware purchase 

to CompuAdd within 30 days for a complete 
refund. No questions asked. Plus, we back 

= every product with a one-year limited warranty. 


=== Fiteen computa Superstores inten tes 
ee And more on the way. 
— Our growing national chain of Superstores 


means greater convenience and low prices direct 
wate “tv to you. Our stores feature mail order pricing, 
4 @. ¢ ¥ q q Soe 4 oxpert repair service and solutions to data 
= og & & Y YS processing problems. 


a 





v Six times recognized by industry publications 
for quality product design and manufacturing. 


PC Magazine has awarded the prestigious 

a Editor’s Choice distinction to four different 
CompuAdd products. PC World conferred their 
Best Buy award on the CompuAdd Turbo/10. 
The CompuAdd 386/16 earned Computer 
Shopper’s Best Buy designation. 


One year of toll-free technical support. 


Our experienced technicians speak your lan- 
guage, answering questions on the installation 
and operation of your new hardware or software. 





on CompuAdd. 





CompuAdd computers are fully IBM AT, MS-DOS~-compatible and are certified SCO"— 
Xenix/Unix-compatible. They incorporate the latest performance enhancements including 


ROM shadowing, instruction pipelining, and memory expansion capacities up to 5MB or 
16MB of RAM. 


The CompuAdd 386 Series 
CompuAdd 386/25 CompuAdd 386/20 


© 80386-25 processor running at © 80386-20 processor running at 
25MHz or 8MHz software- 20MHz or 8MHz software- 
selectable system speeds selectable system speeds 

© 0 wait state cache memory © 0 wait state cache memory 

© 32-bit high speed RAM board © 32-bit high speed RAM board 
with 1MB RAM (expands to with 1MB RAM (expands to 


16MB) 16MB) 
® System and option ROM ® System and option ROM 
shadowing shadowing 


e ROM-based setup 

¢ CompuAdd INTEGRATOR™ 
productivity software package 

© Choice of 5.25” 1.2MB or 3.5” 
1.44MB floppy drive 

* Dual floppy/hard drive controller 

© Two serial ports and a parallel 


¢ ROM-based setup 

© CompuAdd INTEGRATOR 
productivity software package 

¢ Choice of 5.25” 1.2MB or 3.5” 
1.44MB floppy drive 

© Dual floppy/hard drive controller 

© Two serial ports and a parallel 





port built-in port built-in 
¢ Six 16-bit and one 8-bit expan- © Six 16-bit and one 8-bit expan- 
sion slots sion slots 


e Math coprocessor support for 
80387, Weitek, or both 

¢ Integrated Drive Electronics (IDE) 
fixed-disk drive interface 

© Enhanced 101-key keyboard 

© 29.4 on Norton's SI Benchmark 


© Math coprocessor support for 
80387, Weitek, or both 

© Integrated Drive Electronics (IDE) 
fixed-disk drive interface 

e Enhanced 101-key keyboard 

® 23.4 on Norton's SI Benchmark 


40 test 40 test. 

386/25 System MGA EGA VGA 386/20 System MGA EGA VGA 

40MB, 28ms $3,449 $3,799 $3,999 40MB, 28ms $2,849 $3199 $3399 
80MB, 26ms $3695 ° $4,045 $4,245 80MB, 28ms $3095 $3445 $3645 


Order Toll Free: 800-666-1872 


Customer Service: 800-999-9901 Fax: 512-250-5760 


Telex: 763543 COMPUADD AUS USA: 512-258-5575 
CIRCLE 320 ON READER SERVICE CARD 


The CompuAdd 286 Series 


CompuAdd 286/20 

© 80286-20 processor running at 
20MHz or 8MHz switchable 
system speeds 

e 0 wait state (four-way interleave) 

© 1MB RAM expandable to 5MB 

¢ ROM-based setup 

© CompuAdd INTEGRATOR 
productivity software package 

e Choice of 5.25” 1.2MB or 3.5” 
1.44MB floppy drive 

© Dual floppy/hard drive controller 

e Integrated Drive Electronics (IDE) 
fixed disk drive interface 

© Two serial ports and a parallel 
port built-in : 

e Six 16-bit and two &-bit expan- 
sion slots 

© 80287 math coprocessor support 

e Enhanced 101-key keyboard 

© 20.4 on Norton's SI Benchmark 
40 test 
(225 rating with 2MB memory 
and four-way interleave) 


$1695 


286/20 System MGA EGA VGA 
40MB, 28ms $2,249 $2599 $2,799 
80MB, 28ms $2,495 $2645 $3045 


CompuAdd 286/16 

© 80286-16 processor running at 
16MHz or 8MHz switchable 
system speeds 

e 0 wait state (four-way interleave) 

e 1MB RAM expandable to 5MB 

e ROM-based setup 

¢ CompuAdd INTEGRATOR 
productivity software package 

© Choice of 5.25” 1.2MB or 3.5” 
1.44MB floppy drive 

© Dual floppy/hard drive controller 

e Integrated Drive Electronics (IDE) 
built-in ports 

e Six 16-bit and two 8-bit expan- 
sion slots 

© 80287 math coprocessor support 

e Enhanced 101-key keyboard 

© 16.0 on Norton's SI Benchmark 
40 test. 
(180 rating with 2MB memory 
and four-way interleave) 


$1495 


286/16 System MGA EGA VGA 
40MB, 28ms $2049 $2,399 $2599 
80MB, 28ms $2,295 $2645 $2645 


Compufidd 


COP @ RA, igl ON 
12303 Technology Blvd. 


Austin, Texas 78727 
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3 
INITIALIZE 


NEXT_PARAG: 


BX, OPFBET 8 TART 
BYTE PTR [BX] 
DX, DX 

AX, CB 

Dx 

£S,DX 

DX, AX 
ANNDUHCE 
BI,BX 

DI, 9x 

Cx, 16 

CMP6S 
NEXT_PARAG 


fewe ene enna nn nn ne. ee 


NEXT_PARSE: 


OX,OFPSET SIGNATURE 
PRINT_STRING 

OX, OPFSET SYHTAX 
PRIHT_BTRING 


IBSTALL 
AL, SPH 

AL, “Ur 
NEXT_FARSE 
CX_INSTALLED 


7All string operations forward. 
Point to start of coda. 


;Changa a byta so no felse match. 


;Btart at 
rStore our 
Naxt paragreph. 


31a it our segment? 

sIf yas, saarch is done. 

sElsa, poiot to our signature. 
3 end offset of possibla match. 
sCheck 16 bytas for match. 


#If no match, keap looking. 


sDispley our signature. 


And sypDtax. 


Point to command line again. 
3Get a byta. 

319 it CR? 

If yes, done hera. 


sI@ it "Ur 2 
sIf no, naxt byta. 


7Else, if installad. 


OX,OPFSET HOT_IH@TALLED 7I1f no, exit with arror message. 


HSG_EXIT 
BHORT UNINSTALL 


CALL 


IHSTALL1 


pr 


XDR 
JMP 


CK_INSTALLED 
CK_AVAILABLE 
AL, AL 

SHORT EXIT 


install procadure. ; 


CX_AVAILABLE 3 


mammeees | 

BP, OPPSET SYNTAX 
BP,15 

BP,DS: [6] 

DX, OPPBET NOT_ENOUGN 
NSG_EXIT a 


AX, 350 ON 

21H 

OLD_INT_6{@}, BX 
OLD~IHT_6[2], BS 

OX, OPPBET HOHO_INT_8 
AX, 2500H 

21N 


AX, 3509H 

21H 

DLO_INT_9(0@},8X 
DLD_INT_9{2}, £8 

DX, OPPBET NOHO_INT_9 
AX, 2509N 

21H 


AK, DB: [2CN] 
£S, AX 


AH, 494 
21H 


DX, OPPSET IHSTALL_H3SG 
PRINT_STRIHG 

Ox, SP 

cL,4 


REH - BASIC PROGRAM TO CREATE MONO.COM 


CLS:PRINT “Creating MONO.COH 


PIELD $1, 1 AS A$: CHECKSUNS=@ 


POR I = 1 To 
LINESUNO=0: LOCATE 2,3: PRINT “Countdown: ~ 


"3 OPEN “HONO.COM 


7Else, uninstall. 


z1f no, see if enough memory. 
7Elaa, done. 
Exit with ERRORLEVEL = @. 


zEnd of rasidant portion. 

Round up. 

TSR > PSP bytes io segment? 

sIf yas, axit without instelling 
3 with message. 

sElsa, gat IHT 6 vector. 

rBave old intarrupt. 


Install new intarrupt. 


7Get INT 9 vactpr. 
7Save old intarrupt. 


Install naw interrupt. 
Get anvironment segment. 
;Free up anvironment. 


:Display install messaga. 


sRetriava resident request. 


"aS #1 


so -f; 


POR J = 1 TO 16: READ BYTES: BYTE = VAL(“&H" + @YTES) 
CHECXGUNS = CNECKSUNO + BYTE: LINESUH@ = LINESUNS + BYTE 
IP (QYTE < 256) TNEN LSET AS=CHRS(BYTE): PUT #1 


BEXT J 


READ LINETOT$: LINECHECX$ = VAL(“&H“+LIHETOT$) 
IP LINECHECX@® = LINEBUN§ TNEN GOTO 2290 
LOCATE 4,2: PRINT "Error in line 6" ; 


NEXT I 


268 + 18 * I: GOTO 


CLOSE: READ PILETOT$ : PILECHECX#$ = VAL(PILETOTS) 


BNR 
MOV 
Int 


Raturn ERRORLEVEL coda @ if succassful, 1 if unsuce. 


3 Exit. 


Ox,cL 
AX, 3100H 
21H 


#Convert to paragraphs. 
Return arror ¢ Df zerp. 
Tarminata but stay resident. 


wocuny 


ful. 3 


§ cree nnn on === == = ---- === ==. we eeenen- eee me menn wenn n ec ennnnnen? 


CALL 
MOV 
MoV 
Int 


4SG_EXIT 
ERROR_EXIT: 
EXIT: 


PRINT_BTRING 
AL,1 

An, 4CH 

21N 


ERRORLEVEL’ = 1. 
;Tarmiocate. 


; 


3; This subroutine uninstalls tha rasident NONO.COM. ; 


NOV 
MOV 
INT 
CMP 
INZ 
HOV 
CMP 
INZ 


UHINSTALL: 


HOV 
INT 
CMP 
INZ 
MOV 
CHP 
INZ 


HOV 
rut 
MOV 
Jc 


MOV 
HOV 
HOV 
MOV 


MOV 
“OV 


UNIBSTALL_ERR: 


INITIALIZE 


Joreteneerenene 


3 OUTPUT: ZR = 


cx, £8 
AX, 3506H 

21H 

BX, OPPSET HOHO_IHT_6 
UNINSTALL_ERR 

BX, £8 

BX, CX 

UNINSTALL_ERR 


AX, 3509H 

21H 

BX,OFFSET HONO_INT_9 
UNINSTALL_ERR 

BX, ES 

BX,CX 

UNINSTALL_ERR 


AN, 49H 

218 

OX, OPFSET ALLOCATE_MSG 
NSG_EXIT 


DX, EBtOLD_INT_8( 9} 
DS, EB:OLD_IHT_6[ 2} 
AX, 2508H 

21N 

OX, EB:OLD_INT_9(6} 
DB, EB:0LD_INT_9[2} 
AX, 25098 

21n 


cs 
DS 


gBeve sagment in Cx. 
3Get interrupt 6. 


Nas it beao hooked by snother? 
sIf yas, exit with arror messaga. 


sIs the 
3If no, 


gment vector same? 
axit with arror message. 


Get dotarrupt 9. 


Nas it been hooked by enothar? 
sIf yeo, exit with error message. 


nt vector same? 
with arror messsge. 


3Xa the sa 
31f pp, exit 
Return memory tb system pool. 
;Display messaga if problam. 
sRestora old INT 6. 


sReetora Did INT 9. 


gPoint to our deta. 


DX, OFFSET UNIHSTALL_MSG ;Displey upipstell] message. 


PRINT_STRING 
AL,AL 
ExIt 


ES,CX 
DX, OPPBET UNLOAD_MSG 
MSG_EXIT 


z£xit with ERRORLEVEL = 6, 


s1f arror, axit 
} witb arror messaga. 


;Compara sagments. 


 Salatehstalabahehuted ata eeietatatatataSet tata eeteieteateatatatatatatata! J 


HOV 
Int 
RET 


PRINT_STRIHG: 
pos_INT: 


TEXT 
END 


AN,9 
21B 


+Print string via Dos. 


(MONO.ASM ends) 


IP CHECXSUNG 
PRINT: PRINT 
PRINT: PRIHT 
DATA £9, PP, 1, 


<> PILECHECX$ THEH GOTO 260 

*HONO.CON created successfully“: SYSTEH 
*“HONO.COH is not validi": END 

D, 20, 20, 20, D, A, 4D, 4P, 48, 
DATA 39, 26, 63, 29, 20, 31, 39, 38, 39, 20, 5a, 
DATA 43, 6P, 6D, 75, 6B, 69, 63, 61, 74, 69, 6P, 
DATA 6F, 22, A, 58, 43, 20, 4D, 61, 67, 61, 7A, 69, 
DATA PE, 20, 69, 63, 66, 61, 65, 6C, 20, 4A, 2E, 26, 
DATA 66, 6P, 64, D, A, A, 24, 1A, 0, 8, 8, 9, 
DATA 8, @, 1, 9¢, 22, 60, 6, 61, 1, 40, 73, P, 
DATA 00, 3E, 1, 1,°74, 4, Fe, EG, 42, 8, 9D, 
DATA 59, 1, 9c, 1£, 98, 40, 8, BE, D8, P6, 17, 
DATA 23, E4, 3c, 32, 75, 1D, 28, 66, 36, 63, 1, 1, 
DATA 60, £6, 61, 24, 7P, O, £6, 61, 9D, 
DATA EG, CF, 1F, 9D, $8, FF, So, c3, 
DATA 63, 74, F7, C6, 6, 1, 1, 58, BS, 
DATA D8, 3c, 3, 76, 75, 53, 21, 
DATA 6, 0, 6A, E, 04, A, 75, al, 

DATA F6, c8, 68, 16, 63, 63, 6, 3E, a, 
DATA B8, @1, FA, 0A, 3, 3, e, 6z, 76091 


ar, 
69, 
6£, 





MONO.BAS: The program listed here will automatically create MONO.COM when you run it once in BASIC. 
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WW elieteuNriitive 
Can Jeach Us A Lot. 
out Hard Disks. 


It can happen with no warning. ‘ And now, with 
The sky goes dark and then its there. ' version 2.0, there are more 
A whirling funnel that destroys features than ever. While support- 
everything in its path, leaving little ing DOS 3% or 5% inch floppies, it 
or nothing that can be retrieved. ; simultaneously reads your hard disk as 
Just the way that disaster can strike it writes data to floppies, tape, cartridges or 
your hard disk, scattering your any other logical DOS device. With data com- 
data to the wind. pression, it cuts the number of backup disks in 

Virtually nothing is safe from half. Plus, there’s a unique “restore estimate” feature 
a tornado, but fortunately there is that tells you what disks to use, and warns you if there 
a way to protect your hard disk isn't enough room left on your hard disk. And version 2.0 
data from a crash. is easier than ever to use. So easy, and so fast, you actually 

It's called FASTBACK PLUS. And will use it. Every day. And that’s the whole point. But you 
though you can find cheaper don’t have a minute to lose. 





programs, you won't find a better Your hard disk may be brew- 
one, at any price. ing up a storm right now. 

With FASTBACK PLUS, daily Protect it with FASTBACK 
incremental backups can take as PLUS, before it’s too late 


little as a minute a day. In fact, ° 
backing up a full 10 megabytes on eS Minute 
your hard disk takes only about 4 

minutes* And that makes FASTBACK A Day Keeps 


D, 
PLUS the world’s fastest backu TD: De 
om Disaster Away 


Best of 1988 


PC Magazine 


Best Buy 1988 


PC Worla 
“With PU. AT of equivalent 
XT machines may take longer 





Edward R. Degginger/Bruce Coleman Inc.-N.Y. Fifth Generation S stems, Inc. 
11200 Industriplex Blvd. 
Baton Rouge, LA 70809 
(800) 873-4384, (504) 291-7221 
This product is in no way associated with or has origination in Fisher Scientific or Allied Corporation 
Users of versions prior to Fastback Plus V2.0 can call (504) 291-7681 for upgrade information. 
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abled, is used to pulse the speaker.) For the 
system clock, the timer chip is configured 
during the POST to produce an interrupt 
every time its 16-bit counter rolls over, by 
programming it with a divisor of 0. A divi- 
sor of 0 effectively creates a 64K divisor 
because 65,536 is one more than a word’s 
65,535 maximum. Dividing the 8253 in- 
put of 1,193,180 by 65,536 results in the 
18.2065 1-Hz frequency that drives the 
timer tick interrupt 18.2 times a second. 

For the 8088, then, the number of cy- 
cles between timer ticks is the CPU fre- 
quency (4.77 MHz) divided by the timer 
tick frequency (18.2 Hz), which gives us a 
little over 262,000 cycles per timer tick. 
For an 8-MHz AT class 80286 machine, 
dividing the 8-MHz CPU frequency by the 
4.77-MHz timer tick yields about 439,000 
cycles. 

Parenthetically, although the 80286 has 
a faster crystal for the CPU, there is a sec- 
ond crystal on board that runs at 14.3 


PRODUCTIVITY 


MHz. It’s there just to drive the timer chip 
and any old display adapters, thus main- 
taining compatibility with previous equip- 
ment. 

Just looking at the numbers you would 
think that an AT would be roughly twice as 
fast as an XT and that MONO would thus 
Tun twice as fast. But cycles don’t tell the 
whole story. 


MONO’SLOOP For the rest of the story 
we must tum to MONO’s attribute-adjust- 
ing algorithm, the instructions for which 
are listed in Figure 2. An 80286 requires 
fewer clock cycles than an 8088 to execute 
many of the same instructions. Specifical- 
ly, the 8088 requires 71 cycles to go 
through the Figure 2 loop once, while the 
80286 can go through it in 40 cycles. Mul- 
tiply the cycles per loop for each processor 
by the 2,000 iterations required to handle 
the attributes of 80 by 25 display, and you 
get a total of 142,000-plus for the 8088 and 


an even 80,000 cycles for an 80286. To 
this must be added a handful of cycles for 
the overhead instructions of entering, set- 
ting up ard executing MONO’s interrupt 
handler. 

A further 5 percent fudge factor must be 
added to the total looping cycles to account 
for DMA bus conflicts. The DMA takes 
care of refreshing the memory, without 
which RAM would soon lose its charge 
and thus its contents. Although DMA does 
its work without interrupting to ask the 
processor's permission, it does require the 
bus, the pathway to memory. The proces- 
sor also needs access to the bus to fetch the 
instructions from RAM, however. Fur- 
ther, some instructions—in particular 
those that modify video memory—them- 
selves must access memory. Since memo- 
ry refresh is more important than process- 
ing instructions, DMA has priority. The 
processor must therefore insert wait-state 
cycles if the bus is not available. 





How the competition stands 


Introducing the modem with a sleek new 
stand-up” design. Telebit’s new T1000 Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 


More performance. And a surprisingly low price. 


More modem for less money. 

What makes the T1000 so different? 

For one, you get a choice of more speeds. The 
T1000 can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the T1000 can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit" and other PEP” high- 
speed modems. 

But it costs about the same as a 


2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data— without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 


The T1000 fits right in. 

The T1000 Multi-Speed modem even talks 
Hayes—right from the box. And if you’re using 
the AT command set or even Smartcom III 
software, we're compatible. You won't need new 
software. And you won't need new commands. 

The T1000 also has internal support for 
the most widely-used communications protocols 
—Kermit, Xmodem, Ymodem and UNIX’s 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 
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I should add that my 5 percent fudge 
factor also covers wait states due to proces- 
sor prefetch. Without going into great de- 
tail, it’s enough to note that the processor 
| can ‘‘prefetch’’ its next instruction at the 
same time it’s executing its current instruc- 
tion. This allows a smooth instruction 
flow, eliminating the need to stop con- 
stantly while the next instruction is fetched 
from memory. If, however, the current in- 
struction jumps around the next instruc- 
tion, prefetch goes for naught and process- 
ing of the jump-targeted instruction will 
have to wait until it is fetched. The JNZ 
and LOOP instructions in Figure 2 are ex- 
amples of just such jumps. A processor 
cache (not to be confused with a disk 
cache) is a feature on new machines de- 
signed to eliminate the jump problem. 
Sincé most jumps are less than 128 bytes 
away, even a small processor cache will 
often have the jump-targeted instruction 
on hand, eliminating the wait cycles need- 


And here’s another big difference. Since 
the T1000 runs the most popular communi- 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACCESS, Crosstalk-Fast, MicroPhone II, 


and Acknowledge. 


Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 


Remote management for ease of use. 
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ed to get the next actual instruction. 

We now have all the ingredients needed 
to calculate MONO’s time demand. Sim- 
ply divide the cycles MONO requires for 
its work by the total cycles available. The 
results are shown in Figure 3. For the 
8088, MONO consumes 57 percent of the 
CPU’s cycles; with the 80286 only 19 per- 
cent are lost. And, since I found that grab- 
bing every fourth interrupt was enough to 
keep the screen updated, the actual num- 
bers become 14 percent and 5 percent, re- 
spectively. 

As you can see, calculating processor 
cycles can get complicated. Even the num- 
bers presented here are not meant to be ex- 
act. Indeed different configurations—pro- 
cessor type, processor cache, and clock 
speed, for example—will produce widely 
different results. But the example does il- 
lustrate that looking at processor clock 
speed alone does not return the full an- 
swer. 


Here's the final difference. The T1000 
offers a host of remote management features. 


Including remote access, remote configuration 


and remote diagnostics. 


So get the modem that’s head and 
shoulders above the rest. In features and per- 
formance. At just the right price. Telebit’s new 
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their respective holders. 
*optional 


NO ALTERNATIVE A more efficient 
solution to the attribute-conversion prob- 
lem might seem to be to hook interrupt 
10h, the BIOS video service. This proce- 
dure would intercept screen writes only as 
they occurred. The problem, however, is 
that in an effort to achieve snappier dis- 
plays, most applications skip the BIOS and 
write directly to the video buffer. There- 
fore, in fact, there is no real alternative to 
the procedure MONO offers. 

Bear in mind that although it was con- 
ceived with the laptop in mind, MONO is 
no less suited to monochrome graphics 
desktop systems that exhibit the same con- 
trast problems. And while in some config- 
urations the performance cost may be 
heavy, this solution sure beats straining 
your eyes or not being able to read the 
screen at all. 


Michael J. Mefford is a contributing editor 
of PC Magazine. 


up to Telebit’s newest modem. 





T1000 Multi-Speed Modem. 
Call 1-800-TELEBIT or 
(415) 969-3800, today. 
Or write Telebit at 
1345 Shorebird Way, Moun- 
tain View, CA 94043-1329. 
Fax: (415) 969-8888. 
Because no one gets the 
message through like Telebit. 


T1000. 


©1988 Telebit Corporation. Telebit is a registered 
trademark and PEP is a trademark of Telebit Corpora- 
tion. Other brands or product names are trademarks of 
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Why cant maintrames speak English? 


You have to wonder why the 
people who design big computers 
make it so difficult for normal human 
beings to use them. 

Particularly non-technical, 
hastily trained human beings, who 
need to talk to the mainframe from 
their PCs. 

It’s been a serious dilemma. 
Until NOW! 

NOW?! is a menu-making, 
macro-writing tool that 
automates the drudge work of 


PC-to-host communication. 

When someone wants to review 
their E-Mail, for instance, all they 
need do is make one menu selection. 

NOW! then takes on the tedious 
job of loading the 3270 software, log- 


NOW! 
PC/HOST AUTOWARE 
=—Attachmate 


1-800-426-6283 


__INWASHINGTON STATE 206-644-4010. 
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ging onto the mainframe, and wading 
through the passwords and commands 
to arrive at the E-Mail screen. 

Its not hard to see how NOW! 
reduces Wi sted time, needless Stress 
and training costs. 

Nor is it difficult to find out 
more. Simply call or write and we'll 
send you a free demo disk and detailed 
information. 

Allof which, you'll be pleased 
to hear, is written in a language 
called English. 
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PARING DOWN THE 
STANDARD WINDOW 





Presentation Manager programs don’ t all have to look and act alike. TIMELINE shows how 
to take a minimalist approach in replacing what would require a TSR in DOS. 


ack in the days of DOS, there were 
B a lot of people who used RAM-res- 

ident programs, also known at the 
time as TSRs. One popular type of TSR 
displayed the date and time in a comer of 
the screen. Such TSRs intercepted inter- 
rupt 8 to update the display every second. 

Let’s create a similar program for to- 
day’s OS/2 Presentation Manager. I don’t 
mean that we’re going to write a TSR, of 
course! In a windowing environment, 
most DOS TSRs can be rewritten as nor- 
mal Presentation Manager programs. 
That’s what Borland did, for example, 
when rewriting SideKick for the PM. 

Figure 1 shows the video display of the 
TIMELINE program we’ll create to run 
under the Presentation Manager. TIME- 
LINE displays the time and date in a tiny 
window located at the bottom-left comer 
of the screen. The program is small 
enough to fit in the space below the icon 
area. 

The format of the date and time in this 
window may look a little unfamiliar. In 
fact, however, it is a standard format often 
used in Unix programs and is supported by 
functions included with most C compilers. 
I used this format just to simplify the pro- 
gram a bit. 

But you’ll also note that the window it- 
self looks a little strange. It doesn’t look 
like a Presentation Manager program. Af- 
ter all, PM programs have title bars and 
sizing borders and system menus and 
minimize/maximize buttons. TIMELINE 
has none of those. It’s just a little box sur- 
rounded by a thin black border. 

TIMELINE is indeed a Presentation 


Manager program, but one that has been 
pared down very nearly to the bare essen- 
tials. As you’ll see, you don’t do this by 
adding anything to the program (that 
would imply some sort of trickery), but by 
removing things from the program. 


FREEDOM OF CHOICE One goal of 
the Presentation Manager is to establish a 
consistent user interface for applications. 
All menus in Presentation Manager func- 
tion the same way, for example, and most 
PM programs have a title bar, which iden- 
tifies the program and lets you move the 
window around the screen with the mouse. 
This consistent user interface makes it easy 
to learn Presentation Manager programs 
very quickly. 

Some people are suspicious of this idea, 
however, fearing that it means that all PM 
programs will look and act the same. Actu- 
ally, the consistency of the user interface 
really affects only its most mundane as- 





= One goal of the 
Presentation Manager is 
to establish a consistent 
user interface for 
applications to make PM 
programs easy to learn. 


pects, such as menus and scrollbars. Pro- 
grammers have lots of freedom within the 
client window to tailor the user interface to 
the particular application. 

And it’s certainly not true that all Pre- 
sentation Manager programs must look 
and act the same. You can make a PM pro- 
gram look and act any way you like. If pro- 
grammers want to define unique menu in- 
terfaces for PM programs, they can ignore 
the built-in menu logic and write their own 
menu logic. If programmers don’t wish 
their programs to be sizable, the windows 
can be made a fixed size (as TIMELINE 
is), even to the point of encompassing the 
whole screen. 

I’ve even read columns by other techni- 
cal journalists who seem to want to use the 
GPI (the Graphics Programming Interface 
included in the Presentation Manager) 
without the Presentation Manager user in- 
terface. Such a desire seems strange to me 
but it can certainly be done, and rather eas- 
ily at that. The PM user interface is an op- 
tion for an application, not a requirement. 


STANDARD WINDOWS = Much of what 
is standardized in the Presentation Manag- 
er user interface involves the concept of 
the standard window. 

Shortly after beginning execution, PM 
programs usually call the WinCreateStd- 
Window function to create a standard win- 
dow for the application. The standard win- 
dow is actually a collection of windows. 
For example, the title bar, system menu, 
and minimize/maximize buttons are all 
separate windows that are parts of the stan- 
dard window. Each of these windows has a 
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Figure 1: The TIMELINE program displays the current date and time in a tiny window 
located at the bottom-left corner of the screen. 


window procedure (located in the 
PMWIN.DLL dynamic link library) that 
processes messages to it and displays the 
output. 

WinCreateStdWindow always creates 
at least one window, which is called the 
‘‘frame’’ window. All the other windows 
created by the function are ‘‘children’’ of 
the frame window and are positioned in 
standard places relative to it. In effect, the 
frame window holds all the other windows 
together. 

More often than not, WinCreateStd- 
Window also creates a “‘client’” window. 
This is where the application itself displays 
its output. The window procedure for the 
client window is usually located in the pro- 
gram itself, though it can be located in a 
dynamic link library. 

You can specify certain other character- 
istics of the standard window in the Win- 
CreateStdWindow function. For example, 
the frame window can display a border. 
This is normally a thick, “‘sizing’’ border 
that allows the user to change the window 
size. However, you can specify a thin bor- 
der for the frame window, which is what 
the TIMELINE program does. This type 
of border does not allow the window to be 





changed in size by the user. 

You designate the windows you want 
and some of their characteristics by the 
third WinCreateStdWindow parameter. 
This parameter is a pointer to a ULONG 
(unsigned long integer) that contains a se- 
ries of bit flags (called ‘‘frame creation 
flags’’). The PMWIN.H header file con- 
tains identifiers for all the frame creation 
flags, which are shown in Figure 2. 

When defining the ULONG that you 
use as the third parameter in WinCreate- 
StdWindow, you can combine these iden- 
tifiers with the C bitwise OR operator ( | ). 
With two exceptions, each identifier sets 
one bit in the ULONG. The exceptions are 
FCF_MINMAX (which is a combination 
of FCF_MINBUTTON and FCF_MAX- 
BUTTON, the minimize/maximize but- 
tons in the upper-right comer of the win- 
dow) and FCF_STANDARD, which 
combines the most-common frame cre- 
ation flags. 

Whether WinCreateStdWindow cre- 
ates a client window or not is governed by 
the fourth parameter to the function. This 
is a pointer to a character string containing 
the name of the window class for the client 
window. If this parameter is set to NULL, 


WinCreateStdWindow does not create a 
client window. 

If you want to create a standard window 
with all the standard accessories, you can 
define a ULONG variable (named fl- 
FrameFlags, for exafnple) and initialize it 
like this: 

static ULONG flFrameFlags = 
FCF _ STANDARD ; 


You would then pass a pointer to flFrame- 
Flags as the third parameter of WinCreate- 
StdWindow. 

If you want all the standard accessories 
except an accelerator table (a table that 
contains keystrokes that generally dupli- 
cate common menu commands), you can 
remove the FCF_ACCELTABLE flag 
from FCF_STANDARD thus: 


static ULONG flFrameFlags = 
FCF_STANDARD & “FCF_ACCELTABLE ; 


You can also dispense with 
FCF_STANDARD and explicitly com- 
bine the identifiers you want. For exam- 
ple, some simple Presentation Manager 
programs don’t have menus, accelerator 
tables, or icons. Here’s the definition of 
flFrameFlags for such a window: 


FCF_title bar FCF_SYSMENU 
FCF SIZEBORDER FCF MINMAX 


static ULONG flFrameFlags = 
FCF_SHELLPOSITION | FCF_TASKLIST ; 


This makes it easy to customize the ap- 
pearance and functionality of the standard 
window. If you don’t want a title bar for 
your program (or if you want to draw your 
own title bar), you simply don’t use the 
FCF_title bar flag when initializing fl- 
FrameFlags. 


THE TIMELINE WINDOW Now let’s 
look at TIMELINE. The three files neces- 
sary for creating the TIMELINE.EXE pro- 
gram are shown in Figures 3, 4, and 5. If 
you have the Microsoft C compiler and 
OS/2 1.1 Programmer’s Toolkit set up on 
your hard disk, you can create TIMELINE 
-EXE by running 
MAKE TIMELINE 

Notice that flFrameFlags is initialized 
in the main function with only two frame 
creation flags: FCF_BORDER and 


FCF_TASKLIST. WinCreateStdWindow 
will only create two windows, a frame 
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window and a client window. The frame 
window contains a thin border around its 
perimeter. The client window is slightly 
smaller than the frame window so that the 
border is visible. (The FCF_BORDER 
flag is not necessary for TIMELINE, but it 
gives the window a better appearance.) 

Of course, the absence of the standard 
accessories reduces the functionality of 
TIMELINE a bit. The lack of a title bar 
means that you can’t move the window to 
another part of the screen. However, the 
program could include its own moving 
logic, though TIMELINE doesn’t. With- 
out a sizing border, TIMELINE cannot be 
resized. Without the minimize and maxi- 
mize buttons, the program can’t be maxi- 
mized to fill the whole screen or mini- 
mized enough to be displayed as an icon. 

Without a system menu, there would 
seem to be no way to terminate the pro- 
gram. Note, however, that the 
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timeline.c 


timeline.obj : 


cl -c -G2sw -W3 timeline.c 


timeline.exe ;: 


timeline.obj timeline.def 


link timeline, /align:16, NUL, os2, timeline 





Figure 3: The TIMELINE Make file automates the creation of TIMELINE.EXE, 


FCF_TASKLIST flag used in flFrame- 
Flags puts the program on the PM Task 
Manager list. Hence, you can terminate 
TIMELINE by highlighting the program 
in the Task Manager and selecting the 
Close option on the Task menu. The Task 
Manager terminates the program by post- 
ing a WM_QUIT message to the pro- 
gram’s message queue. This message 
causes WinGetMsg to return FALSE 


Dr Frame Creation Flags 
igi; 


cena 


__ Identifier 
FCF_TITLEBAR 
FCF_SYSMENU 
FCF_MENU 
FCF_SIZEBORDER 
FCF_MINBUTTON 
FCF_MAXBUTTON 
FCF_MINMAX 
FCF_VERTSCROLL 
FCF_HORZSCROLL 
FCF_DLGBORDER 
FCF_BORDER 
FCF_SHELLPOSITION 
FCF_TASKLIST 
FCF_NOBYTEALIGN 
FCF_NOMOVEWITHOWNER 
FCF_ICON 
FCF_ACCELTABLE 
FCF_SYSMODAL 
FCF_SCREENALIGN 
FCF_MOUSEALIGN 
FCF_STANDARD 
@—Yes O—No 


_ Value 
9x00001L 
0x00002L 
0x00004L 
0x00008L 
0x00010L 
0x00020L 
0x00030L 
Ox00040L 
Ox00080L 
0x00100L 
0x00200L 

_0x00400L 
Ox00800L 
0x01000L 
Ox02000L 
0x04000L 
0x08000L 
0x10000L 
Ox20000L 
Ox40000L 
Ox0CC3FL 


Included in 
FCF_STANDARD 
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Figure 2: These frame creation flags let you specify characteristics of the frame window as the third 


parameter in the WinCreateStdWindow function. 


when the message is retrieved from the 
queue. The program drops out of its mes- 
sage loop, destroys the window and mes- 
sage queue, and terminates. 


THE WINDOW MESSAGES TIME- 
LINE registers a window class for the cli- 
ent window by calling WinRegisterClass 
in main. The class name is TimeLine, 
and the window procedure is the func- 
tion ClientWndProc. This class name is 
supplied as the fourth parameter of 
WinCreateStdWindow. The presence of 
that parameter causes the function to create 
a client window. 

ClientWndProc processes four mes- 
sages to the window: WM_CREATE, 
WM_TIMER, WM-PAINT, and 
WM_DESTROY. Ail other messages re- 
ceived by the window procedure are 
passed on to WinDefWindowProc for de- 
fault processing. 

A window procedure receives a 
WM_CREATE message when the win- 
dow is first created and before the window 
is displayed. This message is generated 
during the WinCreateStdWindow call and 
is the first message the window procedure 
receives. If a window procedure needs to 
do some initialization, this is an excellent 
opportunity. During the WM_CREATE 
message, ClientWndProc first calls a func- 
tion in TIMELINE.C called SizeWindow 
that I'll discuss shortly. 

To keep the window updated with the 
current time, TIMELINE needs to be noti- 
fied every second. It does this using a Pre- 
sentation Manager timer. ClientWndProc 
starts this timer during the WM_CREATE 
message: 


WinstartTimer (hab, hwnd, ID TIMER, 1008) ; 


The WinStartTimer call causes 
WML_TIMER messages to be periodically 
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posted to the window. The first and second 
parameters are handles—the anchor block 
handle returned from the Winlnitialize call 
in main, and the handle to the client win- 
dow, which is passed as a parameter to 
ClientWndProc. 

The third parameter to WinStartTimer 
is a timer ID number, which is defined 
(near the top of TIMELINE.C) as 1. Each 
timer a program starts must have a unique 
timer ID. The last parameter is an elapsed 
time, in milliseconds. Thus, a WM_TIM- 
ER message will be posted to the client 
window every | ,000 milliseconds, or once 
per second. ClientWndProc uses the 
WML_TIMER message to update the time, 
as I°1l describe shortly. 

The WM.DESTROY message is sent 
to the window procedure during the Win- 


TIMELINE.C -- Time end Data Dispisy for OS/2 Fresantstion Manager 


(ce) 1989, ziff communicationz Co. 


PC Magszine * Chsrlaz Petzold, November 1966 


§define ICL WIH 
édefina INCL GPT 
@inelude <osZ.h> 
dinciude <string.h> 
finelude <time.h> 


édefine ID TIMER 1 


MRESULT EXPENTRY CliantWndFroc (HWND, USHDRT, MPARAM, MPARAM) 7 


HAB hab ; 
int main ¢(veid) 


( 
static CHAR ssCiiantClass[) = “TimeLine” 


3 
static ULONG fiFrameFings = FCF_SORDER | FCF_TASKLIST 3 


HMQ 
HWHD 
QMSG 


hnq ; 
hwndFrame, hwndcliant ; 
qmsg 


hab = WinInitializa (3) ; 
hmq = WincreateMsgQueue ¢hah, 6) 7 


WinRegiztar¢iazz (hah, z2zCliantClazs, Clientwndproc, OL, @) ; 


PRODUCTIVITY 


DestroyWindow call in main. WM_DE- 
STROY is usually the last message the 
window procedure receives, and most pro- 
grams take this opportunity to clean up. 
During the WM_DESTROY message, 
ClientWndProc stops the timer: 


WinsStopTimer (hab, hwnd) ; 


In the case of TIMELINE, that’s all the 
cleaning up that needs to be done. 


SIZING THE WINDOW Looking at 
Figure 2, you’ll notice that FCF_SHELL- 
POSITION is one of the frame creation 
flags included in FCF_STANDARD. This 
flag indicates that the Presentation Manag- 
er Shell should give the window a default 
size and position on the screen when the 
window is first displayed. 
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However, some windows (including 
TIMELINE’s) require a nondefault size 
and position. In fact, all the Presentation 
Manager programs included in OS/2 
1.1—the Task Manager, Start Programs, 
File System, Control Panel, and Spooler 
Queue Manager—use nondefault window 
sizes. Such programs should not use 
FCF_SHELLPOSITION when creating 
the standard window, and must instead call 
WinSetWindowPos to give the frame win- 
dow an initial position and size. 

The SizeWindow function in TIME- 
LINE.C (Figure 4) is responsible for this. 
SizeWindow culminates in a call to Win- 
SetWindowPos, but before that there’s 
some preliminary work to be done. 

SizeWindow must first determine how 
large a client window is needed to display 


hwndFrame = WinQueryWindow (hwnd, QW_PARENT, FALSE} 7 


WwincaicFrameRect (hwndFrame, &rel, FALSE) ; 


WinSatwWindowPoz 


thwndFrame, NULL, 
(SHORT) rel.xLeft, 


(SRDRT) rel.yBottom, 


(SHORT) rel.xRight, (SHORT) rel.yTop, 
Swe_Move | SWP_SIZE) 3 


) 


UpdsteTime (HWND hwnd, HPs hpe) 


( 
CHAR 
CRAR 
RECTL rel ; 
time_t ifime 3 


*z2Time 3 


qarcrasttadtinel 40) 3 


4/ Get ASCII time and date ztring and format it 


time (sitTime) ; 


zaTime = ctime (tiTime) ; 


strepy (szFormattedTime, ° “) a 
gtrcet (szFormattedTime, zzTime} 


‘szPormattadTime strlen (szPornattadrine) - 1) = ‘\ers 
gtreat (zzFormattedTime, ° bet Sat 


// Display ztring in client window 


WinQueryWindowRrect (hwnd, ércl) ; 
GpisatsackMix chpz, 8N_OVERPAINT) 3 


WinDrawText there 1, ZzFormattedTime, trel, 


R_NEUTRAL, CLR_BACKGROUND, DT_CENTER | OT_VCENTER) + 


hwndFrame = WinCrastestdWindow (HWND DESKTDF, WS VISIBLE, , 
SEiFYameFlagz, zzCliantClazz, HULL, 


SL, NULL, 8, ShwndCiient) ; 


whiie (WinGetMsg ~hah, &gmzg, NULL, 8, @}) 
WinDispstechMag (hab, &qmsg) ; 


WinDestroyWindow (hwndFrame) ; 
WinDestroyMsgQueue (hmq) ; 
WinTorminata (hah) ; 

return 0 ; 


) 
SizaWindow (HWND hwnd) 


‘ 
static CHAR ssDummyTime{]) = ~ Wed May 00 00:00:00 0000 = ; 


HFS hps ; 

HWHD hwndFrame ; 

POINTL apti[TxTBOX_COUNT] ; 
RECTL rei 3 


// Find width and height of text ztring 


hpz = WinGetPsS (hwnd) ; 


‘ 
HFS hpz; 


switch (meg) 


case WM_CREATEt 


MRESULT EXPENTRY ClientWndFroc (HWND hwnd, USHORT mag, MFARAN mpl, MPARAN mp2) 


Sisewindow (hwnd) ; 
WinStartTimer (hah, hwnd, ID )_ TIMER, 1896) 3 


raturn 0 3 


WM_TIMER: 


hpz = wWinGetrs (hwnd) ; 


UpdateTime (hwnd, hps) ; 


WinRelaszaFs (hpz) 3 


raturn @ 


WM_FAINT: 


hps = WinBeginFaint (hwnd, NULL, NULL) ; 


GpiEraza ¢hpz) ; 


GpiquaryTextBox ¢hps, (LONG) ztrlan (zzDummyTime}, zzDumnyTime, 


TXTBOX_CDUNT, apti) ; 
WinRaleszers (hpz) ; 


4? Set up ractengie structure based on text dimensions 


rel.xLeft = 6 3 
rel.yBottom = 0 ; 


rel.xRight = sptl[TXTBOX_SOTTOMRIGHT).x - sptl({TXTSDX_SOTTOMLEFT] .x 
© aptl(TXT#OX_BOTTOMLEFT]. yi 


rel.yfop = spti[TXTHOX_TOPLEFT}.y 


UpdataTime (hwnd, hpz) + 
Winer erne chps) 3 


return 0 


WM_DESTROY 


winstoptiner ¢hah, hwnd, ID TIMER) 7 





raturn 0 ; 


’ 
return winDefwindowProc (hwnd, mag, mpl, mp2) ; 
// Sat frame window position and zize ’ 


Figure 4: The TIMELINE.C file contains all the source code necessary to create the TIMELINE program. 
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All you need for superior 





Model 30 performance is one 


new piece of equipment. 
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mark of International Business 


Epson Equity le. 8/10MHz 8086 microprocessor, 640K RAM. 720K 3.5" FDD, seri 
Machines Corp. Epson is a registered trademark of Seiko Epson Corporation. Equity is a trademark of Epson America, inc., 2780 Lomita Blvd., Torrance, CA 90505. (800) 922-8911. 


1, parallel and mouse ports, one year limited warranty. IBM is a registered tr 





An Equity Ie. 





In speed and versatility, the sleek Equity" Ie goes faster and farther than other 
machines in its class. 

At 1OMHz, it runs 25 percent faster than the IBM° Model 30. With four industry 
standard expansion slots—one more than IBM—the Equity Ie gives you flexibility 
and room for growth. 

Even better, the brand new Equity Ie comes with built-in MCGA video and a 
palette of 256,000 colors for sophisticated graphics. Of course, the Equity le offers 


the reliability, quality and value that millions o 


of people have come to expect from Epson® (EPSON, 

computers and printers. 
The new Equity le. It’s a Model 30 class WHEN YOU'VE GOT AN EPSON, 

computer that others will be modeling theirs after. YOU'VE GOT A LOT OF COMPANY.” 


awn 

into a plotter 
your present printer turning 

out crisp, high resolution plots while 

you continue to work at your PC. 

Does your application program 
limit you to low resolution graphics? 
EOgraph Plus can change that, allow- 
ing your printer to generate drawings 
at its highest resolution —without 
slowing you down, elther. 

You can plot In eight different 
line widths, in as many colors as your 
printer offers. 

You can produce drawings up 
to 15 feet long, in any carriage width. 
How about multiple plots, 

or automatic queuing of text and 
plots? Yes, the EOgraph Plus add-on 
board lets you do that, too, 

Best of all, EOgraph Plus 
emulates both Houston Instruments 
DM/PL and Hewlett Packard HP-GL, 
so you can use almost any software 
program ever written for PCs. 

Think of It! You can turn your 
ordinary printer into a plotting power- 
house, for just a fraction of what a 
plotter costs. 

It may sound too good to 
be true, until you call us toll-free at 
1-800-548-5780. 


| Eotron Corp / 121 Westpark Road / Dayton, OH 45459 | 
| Please send information and independent test reports lo: 2) 


H : STATE 2P 
CIRCLE 341 ON READER SERVICE CARD 
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TIMELINE WINDOWAPI 


DESCRIPTION 
PROTMODE 
HEAPSIZE 
STACKSIZE 
EXPORTS 


1024 
8192 
clientwndProc 


‘Time and Date Display (c) 1989, Ziff Communications Co,’ 





Figure 5: The TIMELINE .DEF module definition file contains information that LINK uses when 


constructing TIMELINE EXE, 


the time and date. Because the size of this 
window must be specified in units of pix- 
els, it is dependent on the resolution of the 
video display. For this reason, the required 
size of the window is not hard-coded in the 


gram. 
Instead, the SizeWindow function calls 
GpiQueryTextBox to determine the pixel 
dimensions of the text string szDummy- 
Time. This text string contains a date and 
time in the format returned by the C 
ctime function and contains a one-space 
margin on the left and right. I use Wed and 
May as the day of the week and the month 
in this string because the default Presenta- 
tion Manager font is a proportionally 
spaced Helvetica font, and W and M are 
wide letters. Thus, the text string dimen- 
sions obtained from GpiQueryTextBox 
are the maximum for any possible date. 
SizeWindow then assigns the fields of a 
RECTL (rectangle) structure named rel to 


| specify the position of the client window in 


pixel coordinates relative to the lower-left 
comer of the screen. Using 0 for the xLeft 
and yBottom fields of this structure puts 
the client window at the lower-left comer 
of the screen. The xRight and yTop fields 
are set to the coordinates of the right and 
top side of the window. Because the low- 
er-left comer of the client window is posi- 
tioned at the point (0,0), these coordinates 
specify the width and height of the text 
string. 

However, what we actually need for the 
WinSetWindowPos function is the posi- 
tion and size of the frame window, not of 
the client window. The frame window 
must be a little Jarger than the client win- 
dow because it includes a thin border. The 
WinCalcFrameRect function is specifical- 
ly designed for this purpose—it converts 
the fields of a RECTL structure, specify- 


ing the client window position and size in 





terms of coordinates for the frame win- 
dow. As an alternative to the procedure I 
used, you can convert from the frame win- 
dow rectangle to the client window rectan- 
gle by setting the last parameter of Win- 
CalcFrameRect to TRUE. 

The WinSetWindowPos function re- 
quires four parameters to specify the posi- 
tion and size of the window. These are eas- 
ily derived from the fields of the RECTL 
structure. When the window is displayed, 
some time after the WM_CREATE mes- 
sage, it will be positioned and sized based 
on these values. 


UPDATING THE TIME We've seen 
how TIMELINE creates the standard win- 
dow and gives it a nondefault size and po- 
sition, so the final task is to display the 
time and date in the client window. 
ClientWndProc must update the client 
window in response to two messages: 
WM-PAINT and WM_TIMER. The 
WML_TIMER message is received every 
second, based on the initial call to Win- 
StartTimer. The WM_PAINT message 
occurs when part of the client window is 
invalid and must be updated. For both 
these messages, ClientWndProc calls the 
UpdateTime function in TIMELINE.C. 
UpdateTime begins by calling the C 
time function. This function returns the 
number of seconds since January 1, 1970. 
The ctime function converts this into a 
26-byte ASCII string and returns a pointer 
to the string. This is stored in szTime. 
TIMELINE can’t use this string direct- 
ly. For one thing, it contains a line feed 
character, a remnant of the ancient Tele- 
type. So, UpdateTime copies the szTime 
string into szFormattedTime, removes the 
line feed character, and pads the string 


| with three blanks on the left and right. (The 


reason for the blanks will soon be evident. ) 
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PC Magazine Jan. 31, 1989, awarded Northgate's 


286/12SM system its highly respected... 
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PC Magazine said: 


“Speed by design: it's clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on speed. The 
hardware and software components used 
in the Northgate 286/12 are chosen to give 
the most pep for the fewest dollars. 


While the 286/12 is Mo | 

not the least- ‘If you want a system 
expensive fully designed with 
configured systemin performance and 

this series, it simply expansion as top 

gives more of priorities, consider this 
everything: system seriously.” 
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THE NORTHGATE PROMISE... 


Complete System Price 


$2,199° 


Fully configured with 68 MB hard 
drive, 14" monitor, 1.2 MB and 
1.44 MB floppy drives, 
OmniKey/102 rd 

AND MORE... 


That's the BEST reason Northgates 
286/12SM complete system deserves 
‘Your Choice” as your next computer! 








rartan 


k , plug it together. 
Tum iton. The already formatted hard 
drive purrs. Up pops the C> prompt. 
Type DIR. Zip. Files fly by so fast you 
have to freeze the screen to read them. 
Then you notice...68 megs or 
more of RLL hard disk storage. No par- 
titions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don't even include DOS. 
They charge extra. Including Dell. 
Now...take it for a test drive. Load 
your programs. Finished so fast? Run 
1-2-3. Try a re-calc. You hardly get your 
finger off the Enter key before it's 
done. You don't know what fast is 
‘til you've run this baby. 
And tt ne 286/12SM ex ides 
No cheap, old echiaied 12” 
monitor. Here's a high quality 14” 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 
monitor puts 256 colors on the 
screen. Simply’ magnificent. 
y; Wait until you 
deuce data entry with Northgate’s 
exclusive Omnikey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY | BELONG! 
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Luss can't fers 


Uncertain about how to install a 
modem from another system? Cail 
Northgate. For Tech Support by the 
most knowledgeable staff anywhere. 
Top quality people who aren't 
satisfied until you are. 

Let's say something goes down— 
it does happen! Call Northgate. Imme- 
diate diagnosis over the phone. If a 
user-replaceable part is needed, it's on 
the way to you the day you call by over- 
hight express, AND NORTHGATE 
PAYS THE FREIGHT. That's SERVICE! 

Installation is a snap, and if you 
have questions, Call Northgate We'll 
walk you through the fix so you're saethaee 
up and running again without waiting 
days for a “delivery kid” from one of 
those third party service companies. 

Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance. call the other 
guys! 

But if you want the 286/12 
system that sets a new standard 
in the industry, backed by a com- 
pany that just won't let you down, 
CALL NORTHGATE. 
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Northgate 286/12 

Northgate Computer Systems 
13895 Industrial Park Blvd... #100 
Plymouth, MN 55441 

(800) 548-1993 

(612) 553-0111 


List Price: With IMB RAM, 67MB hard 
disk, L.2MB 5'4-inch or 144MB 3¥%-1nch 
floppy disk drive, monochrome card and 
monitor, DOS 3 3, $1.995, with VGA card 
and monntor, $2,599 


Mme FL bs A i: 


In Short: Northgate bundles high- 
performance systems. The competitively 
priced 286/12 combines hardware and sofi- 
ware components to get the most from the 
12-MHz AT-Level architecture. 





Northgate's proprietary motherboard— 
DESIGNED AND MADE IN THE US.A.— 
gives you a full IMBof usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/12SM board has serial and parallel 
ports built in. The board has two &-bit and 
four 16-bit slots. A special memory board slot 
we call “Lightning Alley” runs at processor 
speed—12MHz—not 6 or 8 MHz as do others. 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
Two floppies, too, so you can use 1.2 and 
1.44MB diskettes, as well as 360's and 720's. 


et's talk diff. 


¢ erences and what makes 
Northgate a better value. Many systems have 
IMB of RAM (including Dell, CompuAdd). 
BUT...only 640K is usable. The other 384K 
is “shadowed” 
That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can’t use SmartDrive for Windows— 
want to see what S-L-OW is? Try it. 
Northgate performance Is as good or 
better and gives you more for your money. 


Paes ALS at ALnetleccata bosein buitldimo wri = tor TrAay! 


RL AL : 
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TERMS: VISA MC. COD, Credit Card, Pre-Payment jaliow 2 weeks for personal checks to clear) Wire Transfer and Purchase Orders 
for Rated Accounts. We aiso ship to APO and FPO. All shipments are FOB Minneapolis. MN. 


For corporate, government and institutionai sales in Texas, Louisiana and Oklahoma. cali (512) 343-7591. 


13895 Industrial Park Boulevard. Suite 110, Plymouth, Minnesota 55441 
From Foreign Countries call: Corporate H juarters (612}553-O111 * FAX (612]553-1695 
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Processor—Intel 0286/12 (not a 101. 
Cabinet—Full size desktop case: con- 
trol panel with system reset button, 
speed switch (8/12MHz). hard drive In- 
use light. 200-watt power supply. 

Hard Drive—Microscience 68MB, 


28MS access time. 

Controller— I6-bit. RLL, 1:1 Interleave 

for 800,000 BPS data transfer. 

Famed OmniKey/102 keyboard—pick 
the pros. 

Floppies—One 1.2MB 5% inch; one 

1.44MB 34 inch. 


Monitor— 14” flatscreen, amber or 
white, i000 line resoiution capability. 
Video Adapter—Hercules compatible 
with parallel port. 
Software—Northgate MS-DOS 4.01 
with GWBasic, hardbound covers: 
PCKwick hard drive caching: North- 
gate System and DOS on-line user's 
guide: Northgate Utilities. 


All systems are custom configured and 
manufactured at our production facility in 
Plymouth. Minnesota. Approximately 80 
percent of parts used in Northgate systems 
are made in the US.A. 

Hard drive is factory-formatted (we 
can do this iegally because we are a DOS 
ficensee) and system can be unpacked 
and ready for operations on site in about 
iO minutes. Fuli instructions (written and 
printed in English) are provided. 


SYSTEM OPTIONS: 
Display —i6-bit VGA Greyscale. Analog 
or Multisynch. 

Hard Drives—Up to 600MB, SCSi, ESDi. 


RLL {Northgate believes MFM drives are 
obsoiete} 
pase —) A 
a 
FINANCING: 


Use the Northgate “Big N” revolving 
credit card instead of tying up Visa or MC 
credit. Millions in financing available, easy 
to qualify. 


OR... Lease a Northgate with up to 
five-year terms. Ideal when cash flow Is 
important. Phone for details. 


Northgate and OmniKey are Irademarks of N ite 











For E-Mail, it’s cc:Mail. 


“The Pick of the Litter.” 


November 1988 


o 


EDITOR'S 
CHOICE | 


BESTIN 
ITSCLASS | 


November 28, 1988 





June 14, 1988 


The unanimous winner 
for MS-DOS, Macintosh & OS/2 LANs. 


: = 


<<) 1-800-448-2500 for FER) and put 
the winner * Sat on your side. 


ce.Mail is a trademark aes Mail, Inc, Other brands and products are} 
‘ trademarks of their respective holders. 
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“IT MAKES PROCOMM LOOK 


LIKE AMATEURCOM.” 


If you talk to a DEC mainframe, no software emulates the 
VT220, VT100 or VT52 terminal more accurately or profession- 
ally than VTERM* 

Hot keys. Kermit. Automatic reformatting for spreadsheets 
and databases. VTERM* has it all. 

Why not join the 60,000 users of VTERM* (many of whom 
moved up from Procomm). And try the DEC terminal emulation 
package that’s in a totally different league. 

“| FREE EVALUATION KIT. 

(1 Yes, send me a free time-limited, full-blown working copy of VTERM/220, 
which is mine to keep. 

Name 

Title 

Company 

Address _ 


PCM 3/89 


VTERM* 








= DEC Terminal Emulotor 





Telephone (ees) oe == 
lama user() dealer(Q. Mail to: 


Coefficient Systems Corporation 
611 Broadway, New York, New York 10012 (212) 777-6707 


*VTERM refers to VTERM/220, VTERM/4010, etc products trom Costieeans Systems Corporation 
Procomm 1s a trademark of Datastorm Technologies, th 


Questions? Want faster action? Call (212) 577. ‘6707, ext. 503. 
CIRCLE 181 ON READER SERVICE CARD 
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UpdateTime then calls WinQuery Win- 
dowRect to obtain the dimensions of the 
client window and WinDrawText to dis- 
play the formatted text string centered 
within this rectangle. 

You'll notice that there’s a difference in 
the ClientWndProc logic for the 
WM_PAINT and WM_TIMER mes- 
sages. The first difference is that the 
WM_PAINT processing calls WinBegin- 
Paint and WinEndPaint to obtain and re- 
lease a handle to the presentation space. 
The WM_TIMER processing uses Win- 
GetPS and WinReleasePS instead. This is 
normal: the WinBeginPaint and WinEnd- 
Paint functions are for use only during a 
WM_PAINT message. Any program that 
wishes to draw on its client window during 





= WinBeginPaint and 
WinEndPaint are for use 
only during a 
WML_PAINT message. 


| messages other than WM_PAINT uses 


WinGetPS and WinReleasePS. 

The WM_PAINT logic also includes a 
call to GpiErasePS. This causes the invalid 
area of the window to be erased before the 
text string is displayed. If the WM_TIM- 
ER logic were to include this call, the win- 
dow would flicker as it.is erased and then 
redrawn every second. 

Successive WM_TIMER processing 
simply displays the new time and date on 
top of the old one, without erasing. This 
also presents a potential problem. By de- 
fault, when GPI displays text, it draws 
only the characters and not the background 
of the character box. Thus, each new time 
would be displayed on top of the previous 
time, which would eventually result in sol- 
id black blocks where the characters 
should be! To prevent this, UpdateTime 
calls GpiSetBackMix with a BM_OVER- 
PAINT parameter. This causes the back- 
ground of the character box to be drawn 
also, thus effectively erasing the previous 
characters without flicker. 

Because the PM default font is propor- 
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IT TAKES GENIUS 
TO MAKE POWER 
PERFORM LIKE THIS. 


BEAUTY, 
GRACE, 
CLASS 


— the fine art of creating micro- 
computers so powerful you'll 
want to applaud their genius. 
@ The people at PC Designs 
engineer high-quality, high- 
performance equipment that is 


leaving the competition flat- 
footed. And their Service and 
Support, including Sorbus™ 
maintenance contracts, are 
without equal. @ Everything 
done by PC Designs is done 
with class and innovation. Con- 
sider their new GV386PLUS as 
just. one premier example — 
Speed, Expandability, and 
Memory configurations. Anda 
price that will leave you room 
for shopping for their other 
options, such as high-powered 
hard disks and printers @ 
When you need to take that. 
Next Step in computerization, 
call PC Designs. They're the 
people who know how to make 
power perform. 


PUTTING THE POWER 
IN YOUR HANOS 





CALL US AT 


1-800-322-4872 
“5 Youtside Oxlahomiay. — 








. 1OMHz 
© S12K6, zero wait-state 
© 4 senal, 1 paralial port 
© 1.2MB of 720KB floppy drive 
* 101-key keyboard 


© 80286, 12MHz 

© 512K6, zero wait-state 

© 32KB RAM cache 

© 2 serial, 1 paralle! port 

© 1 2MB or 720K8 floppy dnve 
© 101-key keyboard 


= Pe Ragarrn’s Eater's Oetones 17 S387 Barina #t 
Bi Veet 
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GV 386/16 PLUS — $2399.° 


© 80386 16MHz 

© IMB, zero wait-state 

© 64K8 RAM cache 

© 2 serial, 1 paralte! port 

© 1 2M8 or 720K8 floppy drive 
* WEITEK & 80367 support 

© Up to 16M of 32 bit memory 


“PCC approval pending 





GV 386/20 PLUS — $2799. °* 





© 80386, 20MHz 

© 4M8, zero walt-state 

© 64KB RAM cache 

© 2 serial, 1 parallel port 

© 1 2MB or 720KB ftoppy dnve 
@ WEITEK & 80387 support 

© Up to 16MB of 32 bit memory 


Site aeronl Denerel 


VIDEO 


© Mono ar a TORIGT _ 31 75 
© EGA card and momtor — $589 
@ VGA card and NEC MultiSync lt — $809. 


Lethe 


© Priam ID45H (45M8, 2BMS) — $489. 

© Priam 1062 (70MB 2BMS} — $659 

© Priam (D130 ({60MB. 28MS) — $1425. 
© Maxtor AT140 (140MB, ESD!, 11MS) — $1799 


I Sorbus~ 


A Bell Atlantic’ Company 





HOURS — 6 00-6 00CST. Monday-Friday 
§ 00-3.00 CST, Saturday 
CALL US AY — 1-918-251-5550 (in Oklahoma) 
1-918-251-7057 (Fax) 
BBS ON-LINE 24 HRS — 1-916-252-9137 


Alt prices are subject to change without notice 


Designs 


2500 N. Hemiock Crete: © Broken Arrow, OK 74012 
on Sigh west ot 145th Ave 
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tionally spaced, the text string becomes 
smaller as the day changes from Wednes- 
day to Thursday. To erase the previous 
character string fully, the displayed string 
is padded with three blanks on each end. 


PRODUCTIVITY 


AUTOMATIC STARTUP In the old 
DOS days, when you wanted to run a TSR 
every time you booted up, the solution was 
simple. You would just put it in your AU- 
TOEXEC. BAT file. 


In Touch with Tomorrow 


TOSHIBA 


America’s #1 Source for Lap Top Computers and 24-Pin Printers 


When you think of the number one name in lap top computers and 
24-pin printers you think of Toshiba. And when you think of superior 
service, availability, and pricing you think of Sefco. Now there’s many 
reasons to contact Sefco when you need Toshiba products. 


Sefco Computer Products Offers 
¢ Nationwide service at 3 convenient locations. 
¢ Prompt delivery on all items stocked. 
* Incredible everyday low pricing. 
¢ Discount pricing on volume purchases. 
© Corporate and government purchase orders welcome. 


¢ Call for your free catalog. 


SEFCO 


SUCCESS BY DESIGN 


L.A. HEADQUARTERS 
8025 Deering Ave. 
Canoga Park, CA 91304 
Tel: (818) 888-8880 

(800) 777-1288 
Fax: (818) 883-5309 


NORTH CALIFORNIA 
2682 Middlefield Rd., Unit C 
Redwood City, CA 94063 
Tel: (415) 365-7700 

Fax: (415) 365-5416 


EAST COAST 

21-54 44th Drive 

Long Island City, NY 11101 
Tel: (718) 786-2001 

Fax: (718) 786-2134 
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o complete your library of PC Magazine 

send $8.00 for each back issue ordered 

($9.00 in Canada, U.S. funds only) to: 
Ziff-Davis Publishing Company, P.O. Box 5999, 
Cherry Hill, NJ 08034, Attn: F Hunter. Be sure 


to include month and year of the issue ordered. 
For faster service call pee eS 








For the newer OS/2 Presentation Man- 
ager programs, the method is similar: Put it 
in your STARTUP.CMD file. If a 
STARTUP.CMD file is present in the root 
directory when you boot up OS/2 1.1, the 
Presentation Manager will open a text win- 
dow in the PM session and run the 
CMD.EXE command processor, which 
will then execute the commands in 
STARTUP.CMD. Although IBM’s in- 
stallation program for OS/2 1.1 does not 
create a STARTUP.CMD file for you, it is 
an easy enough task to set one up for your- 
self. 

However, what you don’t want to do is 
simply run the program in START- 
UP.CMD like this : 


(path) TIMELINE 


(The [path] is the drive and directory 
where TIMELINE. EXE is stored.) If you 
do it this way, the CMD.EXE prompt will 
not reappear until you terminate the TIME- 
LINE program! 

What you should do instead is use the 
OS/2 START command to start a new ses- 
sion for the program, and type in the fol- 
lowing: 


START [path)TIMELIME 


If you use START with a PM program, the 
program will be run in the Presentation 
Manager session and the CMD.EXE 
prompt will reappear. If you'd prefer that 
the CMD.EXE window not remain active 
after TIMELINE is run, you can terminate 
CMD.EXE and close the window by using 
the command 


EXIT 


in STARTUP.CMD. 

By default, the program will be listed in 
the Task Manager with the filename 
‘*TIMELINE.EXE.”’ If you prefer a dif- 
ferent title, you can specify one in quota- 
tion marks thus: 


START “Time Line Display* (path)TIMELINE 


Also bear in mind that you can set a 
PATH environment using a SET statement 
in CONFIG.SYS. This PATH will be used 
in every program started up under OS/2. If 
you keep TIMELINE.EXE in one of the 
directories listed in the PATH string, you 
don’t need to specify the path in the 
START command. PC 
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= PC MAGAZINE'S FREE UTILITY: A SUMMARY 


MONO BY MODEM 


lhe programs published in PC 

Magazine are available by mo- 
dem from PC MagNet, an on-line 
information service administered by 
CompuServe. 

To download MONO.COM, log 
on to PC MagNet. Enter GO UTILI- 
TIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, 
then select the file from those pre- 
sented. Answer (Y) to DO YOU 
WISH TO DOWNLOAD? Press 
Enter to see the transfer protocols. 
Choose a protocol and download the 
file. 

Tojoin PC MagNet, set yourcom- 
munications software for either 300 
or 1,200 bits per second, 7 data bits, 
even parity, 1 stop bit, and full duplex. 
You can use any of more than 300 
local access phone numbers, includ- 
ing: Boston, (617) 542-1796; New 
York, (212) 422-8820; Chicago, 
(312) 693-0330; or San Francisco, 
(415) 956-4191. To find the number 
nearest your dialing exchange after 
you have subscribed, or for 2,400-bps 
service, connect with PC MagNet and 
type GO PHONES. For Customer 
Service, call (800) 848-8990, in Ohio 
and outside the United States, call 
(614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C, At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 177000,5000. 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8906 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 an hour 
for 1,200/2,400-bps service and $6 for 
300-bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are made 
available only for noncommercial 
use. You may make copies for others 
as long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 

Tear out and hole-punch the com- 
mand summary on this page and add 
it to your DOS manual. 
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MONO 
Command 


March 28, 1989 (Utilities) 


Makes the display of color applications legible on laptop 
computers and other monochrome screens that have 
limited intensity ranges, by translating the color attributes 
into black-and-white. 


MONO [0] 


MONDO is a memory-resident utility that is normally 
loaded as part of an AUTOEXEC.BAT file. If no other TSR 
programs are installed after it, MONO can be deinstalled 
by reentering the command with the U parameter added. 


Once installed, MONO automatically converts color 
attributes into black-and-white, updating the screen 
approximately five times each second. Since a typical 80 by 
25 display contains 2,000 attribute bytes, some loss in 
speed must be anticipated, though the amount of degrada- 
tion will vary with the type and clock speed of the system 
microprocessor. For applications that do not require 
MONO, its active state can be toggled off and on with 
alternate presses of Alt-M, the default hotkey. 


Instructions for changing the default hotkey and the screen 
update frequency, as well as for reversing the algorithm 
(should the entire screen appear in reverse video after 
color translation) and eliminating “snow” produced by 
CGA adapters are contained ina sidebar to the published 
article. 


MONO is not intended to work with graphics programs. 


Available for downloading from PC MagNet (see the 
“MONDO by Modem” sidebar), MONO.COM is already 
compiled and ready to run. As an alternative, 
MONO.COM can be created from either of two program 
files that are both printed in the article and are available 
for downloading from PC MagNet. MONO.BAS will 
automatically create MONO.COM when run once in 
BASIC. To create MONO.COM from the MONO.ASM 
source code requires use of a macro assembler (JBM or 
Microsoft, Version 2 or later) and the following commands: 


MASM MONO; 
LINK MONO; 
EXE2BIN MONO MONO. COM; 








Make PC Magazine Come Alive! 


Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 





PC MagNet is PC Magazine's on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 
* Download any of PC Magazine's * Tell Dvorak and Zachmann 


Utilities and programs how you really feel 
* Download fies from the Forum * Trade programming tips with 
Libraries Charles Petzold and Ray Duncan 
* Talk to PC Magazine editors and * Search for back articles on-line 
columnists through Computer Library 


If you already have a CompuServe account, simply enter GO PCMAGNET at the ! prompt. 


How to Download a PC Magazine Utility or Program 
Here's the fastest way to get a file from PC MagNet. 


1. Log on to PC MagNet. 7. Answer (Y) to Do you wish to 
2. Enter GO UTILITIES or choose download this fjle? 
(3) PC Magazine Utilities from the 8. Press < ENTER > to see transfer 
top menu. protocols. 
3. Choose (4) Direct Utility Download. 9. Choose a protocol (we recommend you 
4. Enter the file name (or just the first use XMODEM or CompuServe Quick-B). 
4 letters). 10. Download the file. 


5. Select the file from those presented. 
6. Read the description of the file. 


To receive help downloading from PC MagNet, call Customer Service. Representatives 
are available from 8:00 A.M. to midnight Monday through Friday, and from 2:00 PM. 

to midnight on weekends (Eastern Standard Time). Holiday hours will vary. To reach 
Customer Service call (800) 848-8990 within the contiguous United States, except Ohio. 
From within Ohio, or from outside the United States call (614) 457-8650. 
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| ONE CALE GETS YOU STARTED! 
| Sign up on-line at no additional charge. 


| 4. Tosubscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed: 


Anaheim, CA (714) $20-9724 
Atlanta, G. (404) 266-7014 
Baltimore, MD (301) 254-7113, 
Boston, MA (617) $42-1796 
Chicago, IL 312) 693-0330 
Cleveland, OH (216) 771-6860 
Dallas, TX (214) 953-0212 
Detroit, MI ae 255-9207 
Houston, TX 713) 462-0202 
Los Angeles, CA (213) 739-8906 
Miami, FL (305) 266-0231 
Minneapolis, MN (612) 342-2207 
New York, NY (212) 422-8820 
Newark, NJ (201) 624-6565 
Philadelphia, PA (215)977-9758 
Pittsburgh, PA (412) 391-7732 
San Diego, CA (619) 283-6091 
San Francisco, CA (415) 956-4191 
Seattle, WA (206) 241-9111 
St. Louis, MO (314) 241-3102 
Washington, DC (202) 388-4280 
(Note: After you have become a member, 
you can locate 2 local telephone access 


number, or 2,400-bps service, by typing 
GO PHONES at the ! prompt.) 

When you receive a Connect or Carrier 
Detected message, enter Ctrl-C. 


. At the HOST NAME prompt, enter CIS, 


. At the USER ED prompt, enter 
177000,5000. 


5. At the PASSWORD prompt, enter 
PC* MAGNET. 


At the Enter agreement number prompt, 
enter Z10D8906, 


7. Register your name and enter your VISA, 
MasterCard, or American Express 
account number. 


. Your personal User ID number and 
Password will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 


9. Anew password will arrive in the mail 
within 10 days to confirm your 
subscription. 


an 


s 


There are no connect charges for PC MagNet 
during the subscription process. 
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= POWER PROGRAMMING & RAY DUNCAN 


MANAGING 
RANDOM ACCESS 


FILES 








Random access files come in both indexed and nonindexed flavors. Here’ s a taste of the 
nonindexed variety, replete with programming examples in C and assembly language. 


ost programs that manage da- 
Mate than simple ASCll 

text—use random access files 
rather than the sequential files we exam- 
ined in the last column. A random access 
file is structured, organized, or indexed in 
such a way that you can read or write a spe- 
cific record in it without inspecting all of 
the records that physically precede it in the 
file. dBASE data files, with which almost 
every reader is familiar, are typical of ran- 
dom access files, but there are also many 
less obvious examples. A Microsoft Word 
document file, for instance, is a random 
access file because it lets you “‘jump”’ di- 
rectly to a particular document page with- 
out having to scroll through from the be- 
ginning. 

The management of random access 
files—creating, updating, indexing, sort- 
ing, searching, and merging—touches on 
many key programming issues. Some of 
these topics have been studied and dis- 
cussed intensely from the earliest days of 
computing. A peek into the textbooks of 
such learned professors as Knuth, 
Sedgewick, and Wirth will turn up an al- 
gorithm for every conceivable need—ac- 
companied, quite likely, by a careful cost- 
benefit analysis of its performance. I can’t 
hope even to survey all that accumulated 
wisdom in this column, but I will try to 
demonstrate some of the trade-offs and 
provide you with a few useful routines in 
the bargain. 


TYPES OF RANDOM ACCESS FILES 
Random access files can be divided into 
two broad types: indexed, and nonin- 


dexed. In indexed files, the records are 
stored in a main file, within which they 
may be either ordered or unordered. The 
index, which is usually stored in another 
file altogether, consists of a copy, from 
each record, of the field that is to be used 
for search purposes (called the record 
key), together with the record’s number or 
relative position in the main file. When a 
program needs to find a record, it first lo- 
cates the key within the index file, extracts 
the record pointer, and then fetches the 
record of interest from the main file. Pll 
defer further discussion of indexed files to 
the next column. 

In anonindexed random access file, the 
records are usually all the same size, and 
each record’s position in the file is deter- 
mined by the value contained in its key 
field. When you want to find a particular 
record in the file, you can use one of two 
basic strategies: a sequential search or a bi- 
nary search. 





= When you want to find 
a particular record in a 
nonindexed random 
access file, you can use 
either a sequential search 
or a binary search. 


THE BRUTE FORCE APPROACH Us- 
ing the sequential strategy, we simply start 
at the beginning of the file and read records 
one after another until we (1) find the rec- 
ord we want, (2) find a record whose key 
tells us that the record we desire does not 
exist, or (3) hit the end of file. If our file 
contains n records, we will inspect, on av- 
erage, n/2 records to find a particular rec- 
ord or learn that it isn’t present. 

The brute-force technique isn’t really 
so bad for quick-and-dirty applications that 
use relatively small files. But its perform- 
ance on large files is dreadful, and it can 
even be shockingly bad on small files 
when the key values and the search targets 
are not evenly distributed. Of course, you 
could cheat a little and write your program 
so it adapts to the data. Suppose, for exam- 
ple, the program notices that over time the 
average number of records inspected is 
considerably more than half the number of 
records in the file. It could alter its behav- 
ior so it starts with the last record in the file 
and reads toward the front of the file in- 
stead. 


BINARY SEARCHING A superior 
search strategy for dealing with a nonin- 
dexed but ordered file of fixed-length rec- 
ords is the ‘‘binary search.”’ This is one of 
the so-called ‘‘divide-and-conquer”’ algo- 
rithms. To begin a binary search you find 
the size of the file, calculate the number of 
records it contains, then inspect the middle 
record. If that record is a match, you're 
done (and lucky). Otherwise, depending 
on whether the middle record’s key was 
“‘before’’ or ‘‘after’’ the key of the record 
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you want, you next examine the middle re- 
cord of the first or last half of the file. You 
continue with successive bisections of the 
file until you’ve either found the record 
you want or established that it isn’t there. 

The binary search technique is illustrat- 
ed in Figure |. Like the Quicksort algo- 
rithm we discussed in previous columns, 
this algorithm is particularly well suited to 
languages that support recursion graceful- 
ly—languages such as C or Forth. And al- 
though the algorithm is quite simple, a bi- 
nary search is surprisingly efficient. If a 
file contains n records, a maximum of 
log*(a)+1 and an average of log?(a)—1 
comparisons are required to find a particu- 
lar record. As you can see by the closeness 
of those two numbers, the binary search 
technique is also relatively insensitive to 
nonrandom distributions of keys in the 
data file or the search target. 


NONINDEXED FILE DRAWBACKS 
Knowing that binary searches are relative- 
ly quick and that nonindexed files are sim- 
pler to implement and maintain than in- 
dexed files, you might wonder why they 


aren’t used more often. The main reason is 
that updating nonindexed files is expen- 
sive, both in time and disk space. 

To add a record to a nonindexed file 
safely, you must copy the old file to a new 
file, inserting the new record at the appro- 
priate point, and then delete the old file (or 
let it hang around as a backup). In other 
words, before getting started, you need to 
have enough disk space to hold both the re- 
sulting new file and the old file. Further, to 
create the updated file, you must read and 
write every single record in the original 
file. That’s pretty discouraging, though at 
least the original file remains unaltered if 
the update doesn’t complete successfully. 

A less secure approach to adding a rec- 
ord is to update the original file in place. 
The program first moves all of the existing 
records after the insertion point down one 
position, then writes the new record into 
the slot thus opened up. In this scenario, 
you only need enough free disk space be- 
fore you get started to hold the new record. 
However, if the program updating the file 
crashes or someone turns off the machine 
before the program completes, the file will 


How a Binary Search Works 


MAGATINE 


First S 


The middie record Is examined. Since key XX 
comes after key NN, the second heif of the file 
will be searched next. 


Second Search 


Again, the middie record is examined. Key XX 
comes afier key TT, so again the latter heif of 
the search range will be inspected. 


most likely be left with a spurious dupli- 
cate of one of the old records, and the new 
record will be lost. 

Deleting a record from a nonindexed 
file is also slow and messy. You can copy 
the old file to a new file, removing the rec- 
ord in the process, or you can delete the re- 
cord in place: either by moving all subse- 
quent records forward one position 
(‘closing up”’ the file) or by marking it as 
deleted with a special reserved key value. 
This latter approach (which dBASE uses) 
involves ‘‘packing”’ the file at some future 
point. The packing process physically re- 
moves the deleted records and thus re- 
claims the wasted space they occupy be- 
fore they start to affect search 
performance. 

Last but not least, altering the key field 
of an existing record incurs both the prob- 
lems of adding a record in one place and 
deleting it in another. Of course, most rec- 
ord alterations don’t involve the key 
field—the key tends to be a stable piece of 
data, such as someone’s name or account 
number—and thus they don’t necessitate a 
record movement. 


Third Search 


The middie record ie examined and found to be 
the desired record. 





Figure 1: This example illustrates a simple binary search. The file contains 15 records, whose keys are two-character sequences. A successful search 


Sor the key XX requires the inspection of 3 records. 
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If You Think Its Speed 
Is Impressive,Wait Until You 
See How lt Handles. 


e In the world of laser printers, 
\F : <= | | the Pagelaser2 isan aboot 


sia ey at an incredible 
12 pages per minute, it's 50 
percent faster than most 
laser printers. Which means 
you can finish your paper- 
work 50 percent faster as well. 
But all the speed in the 
world is meaningless without 
paper handling that's equally quick and 
nimble. So with our optional dual bin sheet feeder, the 
PageLaser]2 offers three-bin versatility and a massive 
750-sheet paper capacity. And our optional automatic 
envelope feeder lets you zip through 100 envelopes at 
a time without reloading. 
All told, the paelacda has the ability to access 






up to four different paper sources—whether its letter, 
legal, letterhead or envelopes—without having to 
change paper bins by hand. 

Naturally, standard eaviprent includes all the 
most popular emulations you'll need to get started, 
ee HP LaserJetcompatible fonts. 
pa eg the ae 

in a single-user Fi 
speed/high volume application = | ia ul 
or in a shared environment, you 
wont find a better way to get 
your paperwork moving faster. 
To find out more about the 


break a few speed limits around 
the office. 


LaserJet ts a registered trademark of Hewlett-Packard. 





In Touch with Tomorrow 


TOSHIBA 


‘Tishiba Amenca Ine., Infrmaton Systems Divisen 
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Either Way You Look at It, 
Peachtree Accounting Saves You Money. 


hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Compiete™ II is our premier business accounting system. 
Designed and soid as a $5,000 accounting system, the latest version of 
Compiete Il represents a vastiy expanded and greatiy improved package 
that sells for an unbelievably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Compiete Il Accounting pius its own custom reporting tool, 
Peachtree Data Query II™ Enhanced. The Doubie Bonus Bundle includes 
both systems — regularly priced at $199 each—for just $298. That's 
PEACHTREE’S a sings of 5100! Either way, Peachtree offers you the most accounting you can get for your software PEACHTREE 


DOUBLE BONUS Peachtree Complete Il is a comprehensive accounting system developed to meet the needs COMPLETE I 


BUNDLE of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 











Includes Peachtree Completent ° General Ledger © Accounts Payable © Inventory —® Fixed. Assets STILL ONLY 
plus © Accounts Recelvable © Invoicing © Job Cost ® Payroll $ 199 
Peachtree Data Query II And Peachtree Complete Il is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus, We've expanded to 
JUST allow an unlimited number of companies, added service invoicing, range printing, and more. General Ledger 
Peachtree Complete Il’s error handling ts quick and easy, with plain English messages and Roa bapa per 
$298 suggestions. Context-sensitive Smart HELP is on-line, all the time. And as always, Complete Il Yeast acts 
comes with the most thorough documentation—a separate quick-start Installation Gulde, © Comparative financial statements. 
SAVE $100 Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each utara at 
module — all at no extra charge. © Maintains open item of balance 
‘With PD ff Eahanced You Can: Now you can extend the power of your Peachtree accounting to include custom reporting 5 wate Prepckcnd 


and analysis, and save even more money! Order the Doubie Bonus Bundle and you'll get « prints product ot service invoices. 
* Greate on-screen inquires wo displty dam Peachtree Complete Il, plus Peachtree Data Query I Enhanced, for just $298. 


© Present data In Ene ot bar graphs PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access <peuippamete win 
© Use any of over 20 pre-defined reports tO Valuable information from all eight Peachtree Complete I modules. PD(’s simple, clear approach © Up to 14,000 vendors. 


gives you maximum control and flexibllity. You tell PDQ what information you need, and PDQ ° aa 
iooks through your accounting files, finds it, and presents it to you any way you want it—on 
screen or printed, as a graph, in report form, or ready for export to another software package. Teventory 


© Modify pre-defined reports and save 
the formats 


ee ee ee eo You can begin creating reports in just minutes, thanks to all new user instructionsandon- * bee ert gle 
e line practice sessions that lead you through the system and build confidence as you go. With —* Up  19,500inventory items. 
qendinatan aoe ropaesine  Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that ads 
BASE I and Lows 1-2-3° makes good business sense. © Handles 13,000 assets and 13 methods 
re MONEY BACK GUARANTEE. We stand behind Peachtree Complete Il and PDQ Il with a toll- et depeciion. 


free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day Jod Cost 
money-back guarantee when you buy directly from Peachtree. If for any reason you're not satisfied, _* Tracks costs and profitability on a 
A Recent Survey by the | you canreturn your package within 30 days for a prompt refund. That's the Peachtree Software feb ie kom: 
‘American Institute of promise. A $25 restocking fee applles to all returns. Payroll 
Peachtree Complete Il: the Business Accounting System for just $199, and Peachtree's Double © Built-in current year tax tabies. 
CPAs Reports More Bonus Bundle for just $298. Either way you look at it, Peachtree Software saves you money. Order _« Procenses up to 3,900 employees. 
Accountants Use and today! 


Recommend Peachtree HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2.0 or higher with 384K of usable memory (512K required with DOS 3,3) and a 


Than Any Other minimum 10 MB hard disk. For use with the IBM® PC, PC XT, FX AT, Personal System/2™and compatibles 34” media optionally avaliable. Not 


copy protected. 
Accounting System Lotus 1-2-3 is a registered trademark of Lotus Development Corporation. dBASE is a registered trademark of Ashton-‘Tate Corporation. (BM is 
4 registered trademark and Personal Syniem/2 is s tridemark of International Business Machines. 


Call Now to Order Tm pen nea 2 Set tata 
1-800-247-3224 ( Peachtree Software 


404-464. 4 4355 Shackieford Road, Dept. PCM, Norcross, Georgia 30093 
OAD mer aera * Telephone number required on all orders. 
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MAKENIY.¢ jcreskee ordered foanindened randoa 
ile for ORCENIY.¢ 
Copyright (©) batty site Commininstions co. 


PC Magazine * Ray bone: 


The user is prospted co ester rue sero to one bondred 
strings. Thase strings are theo sorted and used 
to beild records io the file FESTPIEE DAT. 


Bach record in TEOTFILE.DAT Le RSISE bytes long, sytes 

3 to {RSIEE=1} of the record are the ASCII hey for searches 
Dy SRCHMIF.C, bytee REISS to (REIES-1) of the record 
are initislined te sere and are not oped. 


<atdio.h> 
<atring.b> 
<atdiih. b> 
<featl.b> 


Qdefine 16128 6 BB / max sotry length */ 
Idefiee = _iTeme 136 7 max number of strings */ 
Ndefine Reiss | 64 de fixed record sise */ 


Idefice rsizc |S Je maximum kay length °/ 


stetin cher itens[s_ITEMS © 16168}1 /* entered heys stored here */ 
seiesiot exgc, cher *argvp}) 
Ly 


/* some ncratoh variables °/ 
3 7* handle for cotput file °/ 
char rec{RSISE}1 /* ecrstch record beffer °/ 


pate("\nfoter keys for fils cecerds...°); 
Le /* Anitieliee string count */ 


#* ecforce maximum antrine */ 


SRCHNIF.C Seerchee file previouely crected by MAKENIF.EXE 
Copyright (c) 1909 Siff Commuaicatione Co. 
PC Kagazine * Ray Duncan 

The user ie gromptad to enter a search key. The firet 
# cherscters of the key are ueed to search TESTFILE.DAT, 
using both the maarch sigorithns. 
The sucraes or is reported along 
with the nunber of rocorde inepected by szch method. 


tech record in TESTPILE.DAT is RSI£E bytes losg. sytee 

6 to (MSTSE-1} of the record arn the ASCII key for enarchee 

hy SECBOIV.C. Bytee KSISE th (RSISE-1) of the record 

ere initislisad to sero and are not vend. XSISE and KsIss 

euet he kept eynchroniead with their definitions in MAKENIF.c. 
oF 


fincluds <etdic.h> 
finclude <atring.h> 
finrlude <etdiih.h> 
f1arlude <fontl.h> 
finrlude <eys\typee.h> 
tinclude 

finclude <io.h> 


fdpfioe ReIsE 8664 
ftdefine XSISE 8 


fined record size */ 
maxivum key length °/ 
stetic int inepucted; records inspected counter */ 
mass) 


int i, 33 
int fh; 


eome eczatch veriablee */ 
hendle for dete file «/ 
eise nf file in bytes 
number of rerorde in fila */ 
char hey[ 58) hey entered by ueer * 

char rec{ksiss)+ #* ecrstch secord buffer */ 


7* open our dete file °/ 


fh = open(°SESTFZLE.DAT™, ©_ROOULY | O_SIWARY)7 


ifgfh e= -1) /* terminate if opon failed */ 
{ 


pute(*\ncan’t find TRSTFILE.DAT.*)7 
eoit(lys 
} 


fei lseekifh, OL, SEER_EMD}: 
frece © feize / RSISE; 


printf ("\nTESTFILE.DAT containa 61d bytes, 
while(1) 
t 


printf£(-\n\nentes keys °); 
gete (hey); 


7 find fil 
7* ecelcuiat 


zo of 
aumber of records */ 


a records.", feisn, frece); 


/* prompt umar end */ 
7* input record hey */ 
ifckey[$] == @) breah; /* tereinate if empty line */ 
if(etrlenihey) > KSIss) 

printf("\nWarningt key trnacated to td charectere.-, X8IS£}; 


inspected = 6; /* reeet record counter °/ 

/* perform sequential eearch */ 
/* end dieplay reeulte */ 
print£¢"\nsequentisl search resuits °)7 

ifqqi= oeg ch(fh, key}) =1) printf£(*secord not found,” 
else printty*record number ie td,", i}7 


printgerazde =, deldz 


#* prompt ceer for cext string */ 
gota(sitems| 16728 = ly 


7* reed keyboard, etore in arrey °/ 


/* last sotzy if eupty lime */ 
Af(itema(Ierzm * i) == $) break; 


/* pake eure not duplicate key °/ 


of ie teweemsciseno(ietee * 41, Siteme[ISISE * 3], RIES) == 8) 
/* wait loop if duplizate found °/ 


fortj = Or 4 < ig 94) 


4£(L mm Jp Los; /* count non-duglicate etricgs */ 
; eles puta(*buplicete key, ey egaie.°77 


J» sort strings if any eotered °/ 


Af(d t= 8) qeort(items, 1, ISI88, strcmp)? 


/* create the netput file °/ 
fh = open(“TESTPILE.DAT™, © non [6 ore TRUNC|O_MIMART, B_IWRITE)? 


Af(fh a= =1) /* termloote if creete foiled */ 
t 


pute("\nceo"t create TESTFILE.OAY.°)7 
emit (1); 
J 


pute("\piciting TESTPILE.DAT...°)7 
gets /* \mitiniize etring counter */ 


while (9 <4) fe write f1le recerds */ 
7* osing strings as keys °/ 
menast (Tec, 


6, 
atracpy (rec, Gators 2eIR8 © J)e ROTER)) 


write(ih, rec, RSIZG)T 
ner /* vary string counter */ 


clowe(fh}1 /* velecce flim handie °/ 


priat€{" %d records inapected.-, inspected); 


inspected = 6; #8 remat record counter */ 
/* pesform hinary eearch */ 
#* and dieplay results ¢/ 
Gees \nmimary search reeults ")2 
f¢qi = bineearch(fh, key, 8, frece=-1)) se =1) 
printf(*record not found,)3 
elee printf(*record number is td,°, 1) 
. printf¢" §d zecords inepected.", inspected); 


pinee( fh)? 7* release file bandin */ 


Besrch tke file sequentislly to matoh the specified key. 
Called with @ file hendle and key addre Returae the recard 
number if match found, or ~1 to indicete no match. 


seqeearch{int fh, char *kptr) 


dat dy /* sezatoh variable °/ 
char foufetnerse)s é* file record buffer */ 


lseek(fh, OL, SEER_GRT)? é* vewind to start nf fiim °/ 
while(zesd(fh, fkoff, KSIS&) t= 6) /* do until end nf file found °/ 
: inspected++; #* count records inspectad */ 

i = etrocapihotr, fbuff, xSIs&}; /* compare heye */ 

SES Tact cTayTeedanyeenn Yt fe EE Tacora tueenes ond msercn’«/ 
} 


retnEn(=1)7 /* no match, return -1 */ 


Sinary eearch the file te match tke specified key. 
ceiled with a file hacdle, key address, and the first 
and last record aumbere of the file segment keing 
inepected. bsetarne the record number if match found, 
or =1 tn indicetm ao match. 


hineearch(iat fh, char *kptr, iat left, iat eight) 


int i, 


42 /* ecustch variabl 
char fbuffjesmag]: 


/* file regord but f 
ifqintt > right) return(=1); ¢* end maarch if record absent */ 
i= qleft # right) / 2; /* calculate record number */ 
inepected++) /* covet secorde inapected */ 
lemakith, (long) (i * RSIS6), SKEK_SET}7 

raed(fh, fbuff, R8zEa)3 #* reed the record s/ 

j= etrncupikpts, fbuff, xis); 


Ate} => 6) raturn(t); 


#* compare keye */ 
#* if matched, return record no. */ 


/* ntherelee bieect file, recuree 
to inspect oext record */ 
ifq] < 6) hiasearch(fh, kptz, left, i-1)7 


alee hineesrch(fh, kptr, iti, right): 





Figure 3: SRCHNIF.C, aC program that performs sequential and binary searches on TESTFILE .DAT and displays the results. 
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BSZARCH.ASH =-- Gensral purpoas binary ssarch routine (MS-DOS version) 
Copyright (c) 1969 Ziff Communications Co. 
PC Magazioe * Ray Duncan 


= file handle 

= record langth 

DS:Dx = record buffer address 

BI firet (left) record number 
Dr laet (right) record number 
BP = key structure addreee 


where the key structure is: 

don langth of kay 

offeet of key in record 
key value 


Call wath: BX 
cK 


aw a 
db nm dup ¢?) 


if racord found 
ero flag = ast 
aX @ record 


xaturns: 
number 


if record not found 
@aro flag = clear 
aX = undefined 


All other regietare praszerved 
word publia ‘cops: 
etremp:near 

ce:_TEXT 


key addrese 
last record number 
firet racord number 
file buffer addreee 
file record 
file heodle 
bach2: 


bech3: 
first > laet record? 
no, jump hech4: 
record absact, end aearch 


eave registers 


PERRRRER 


s 
$ 


point to stack frame 


calculats record number 
at middls of fils ssgmect 
(lefe ¢ right) / 2 


235 


TRYBSRCB.ASH Demo Of BSEARCH routine (MS-DOS vereion), 
searchee file previouely crxated by MAXENIF.EXE. 

Copyright (¢) 1969 Ziff Communicatione Co. 

PC Megasine * Rxy Duncan 


aztrn 
extra 


the ueer ie prompted to enter a eearch key. The firet 

@ charactere of the key are ueed to eaarch TRETFILE.DAT, 

usiog the hinary search algorithm. The eucceee or failure 

of the eearch ix reported along with the record number (if found). 


Each record in TRSTFILE.DAT is RSIGE bytes long. nytee 
@ to (KSIZE-1) of the record are the ASCII key for searches 
by @SEARCB. Bytee RSIZE to (RSIZB-1) of the record 
are initialized to zero and are not ueed. RSIIB, KSIZE, 
id tha key offeet within the record must be kept synchronixed 


3 with MAKENIF.c. 


To build TRYBSRCH.EXE you aleo need SSEARCH.ASM, ITOA.ASH, 
and STRINGS].ASM, Boter the followiog eeriee of commande: 


MASM TRYBSRCH; 

MASM BSEARCB; 

MASM ITOA; 

MASM BTRINGB1} 

LINX TRYOSRCH+BBEARCH+ITOASETRINGS] 5 


standard input handle 
etandard output handle 


equ 
equ 


equ 
equ 
aqu 


ASCII carriage return 
ASCII line feed 
ASCII hlank 


TESTFILE.DAT record eize 
TECTFILE.DAT key eiss 
offeet of key within record 


equ 
equ 
equ 


eegment word public ‘cops’ 





cx 

Cx, ax 
dx, cx 
ax, 4208h 
21b 


ox, flex 
da, fbuff 


aeeume cet TEXT,ds:_DATA 


itoa:near 
heearchinear 


dx,offeet fname 
ax,3d00h 

2lh 

mainl 


dx, offset magi 
cx,megl_len 
bx, etdout 
ah,40h 

21h 

maing 


thandle,ax 


bx, ax 
cz,6 


dx,@ 
ax, 4262b 
2ib 


bx, ,reisa 





Figure 5: TRYBSRCH ASM demonstrates the use of the BSEARCH routine on the TESTFILE.DAT file. 
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brags 





gave record number 


eet fila pointer. 
eat CB:DB @ file 
(3B alrsady = handl 


3 fxn. 42 eubf. 003 = evek 
tranefer to MS-DOS 


DS:DX = record buffer 
fxn 3fb = read 
transfer to MS-DOS 


ES:DI © key etructurs 


+61 © record buffer 
Fy key within record 


recover record number 
3 match found, ezit 


eet up to hiesct file and 
perform recureive ezarch 


hranch on ksy comparieon 
record < search 

get right = current - 1 
record > search key 

set left = current + 1 
iospect next middle record 


restore regietere 
leaving % flag undisturbed 





and raturn to caller 


ir data segment 


addreeeabla,.. 


string ops aafety firet 


epen the file TESTFILE.DAT 
DB:DB = filename 

fxh 3d86h = open, read-only 
tranefer to MS-DO6 

jump if open succeeeful 


open failed, display error 
and exit 


meee 
meeeage length 
BX © etandard output handle 
fxn 40h = write 
tranefer to MS-DOS 
go perform final exit 


eave file handle 

find filseize in hytee... 
83 = handle 

CBrIDB @ file offset of @ 


fxn 42h, eubf. 2 = seek 
relative to end of file 
transfer to MS-DOS 


fileeize / bytee per record 
by Re fcontinues) 











SPO cis ENG 
LOG TEC 7 PES: First Choice = 
ScanMan” : ie S88 


Hand-Held Scanner from Logitech 


A few weeks ago we asked you how 
The Power of Images, Instantly. 


to improve our customer relationship. 
Now you can turn your imagination loose While you gave our team high marks 
with ScanMan, Logitech's affordable overall, you mentioned occasional 


hand-held image scanner. ere a : : 
® ScanMan is your personal scanning tool ee ae be during peak 


® Four-inch scanning window for added ; . 
Convenience We listened! We have increased the 
§ Multiple resolution settings number of order lines and hired 
J Spd cee additional sales representatives to 
32 gray shades ee 
™ Creates standard graphics files easily _ better serve idle needs. Please give us 
imported into other applications ~~” \. another call and experience prompt 
: courteous service. 
Remember our prices are second 
to none. Check our monthly specials FS: First Publisher | 


and call 1-800-421-3136. —" i Be | 


President, CEO PFS: First Publisher 2.0 


WAREHOUSE= 


PRODUCTS 





FAX: (602) 246-7805 





Ss O 


set H CO OUNTING 





PROGRAMS 


Flyit se 


bei Link Plus ...... 
i 


Relay 01d 3.0 .. 
Smartcom It! 


PROJECT 
MANAGER 


Si 
Timeline Pro Ver.3.0 ...... 
Total Harvard Manager 3 


DATA BASE 
MANAGERS 















jase ie 
D Bese IV Programmers Edition ....... 739 
OB-XLDiamond1.2.......... oe ANS 
Fox Base Plus 2.1... 190 
Genlfer............ +169 
Knowl man2.. ++ 285 
Par. AE csepsnicin's s . Call 
PFS: Profession el FROZE 5. cicceeduus Call 
OBS soo5sy0 cvessiswee ns nc 169 
(OAC Sn cap oggodanooconnaooconod Cail 
Quicksitver Diamond 1.2 .. 929 
Revelation Advanced -450 
ForDOS....... . 425 
Liccaly od 6 AA eae A '2 
Relate & FREDO sc ccccescenscssecmme 112 
VERIO QO RE ee crciess ciererctererersieisiess'« «(eles Call 
DESKTOP 
PUBLISHING 


maker Ver3.0.............0eeee Call 
PFS: First Publisher 2.0 op 

Ventura Publisher2.0 .. 
Ventura Pro EXT 


DISKETTES 


Maxell 5¥e°DS/HD ............ 0c seeee 
Maxall5'4°DS/DD ..... ganol 


3M B00A poate’ Tapes 
3M Tape nee: 
Verbatim DS/DD .. 


Verbatim OS/HD.. 
Verbatim 3. 5720K . Eis's Siosteisieviete cio sities 
Verbatim 3.51.4M ........ccceeeeeeeeee 43 





WAREHOUSE DATA PRODUCTS 


Division of AZ Computer Corporation 
2727 W. Glendale Ave. * Phoenix, AZ 85051 








SAVE 


WAREHOUSE 41h. 


PRODUCTS 





DOS : ; | = 

eee mane csnsercctemeuis a8 ; re 0). fal J ei 

yn ee Word Perfect ersion 5. ye ee 
oberon = Ventura Publisher ................000. 459 
rningDOS € Lotus 1-2: 3 with Allways & Free Upgrade wie 3 cd 

avings Total List Price $649 . 
Evade (Version 2:1) a “382 
All Toshiba Laptops ..... Super Special Pricing 
Example: ¥-3200 — List Price $5, 799 - Our Price $3,399 
Quantities Limited. Prices Good Thru 4-14-89. 





rf g Asreaiarn 
ALL NOW! 


\ 


SPREADSHEETS 


CAD & 
ENGINEERING 


Autosketch Enhanced............00..+ 61 
cay eg QOD a aaininninineaiccienna 










News 

Newsroom Professional 
PrintmasterPlus....... 
Printshop ..........005 
PrintshopCompenion .. 
Print Shop Holiday ........ 
Show PartnerFx.......... 


INTEGRATED 


Ability Plus 
Enable OA 





Word Perfect Library 2. d +e 
Wordstar ProPack 5.0 . 
Wordster 2000 Plus . 


Microsoft Wo rks. AVON PR oc cwccsccvsesneccase Call 


Symphony 








NOT LISTED. 


2727 W. Glendale Ave. 
Phoenix, AZ 85051 
1-800-421-3135 
1-602-246-2222 


Call on Novell and any other 
networking products 








TO DROER IN THE USA AND CANADA CALL 


-600-421-3135 


ARC PRO TURBO 88 


°640K 4.77/9.54 MHz 
«Color Mono Graphics Card 
°84 Key Keyboard 
°2-RS-232 Serial Port 

°1- Parallel Printar Port 
°1-Clock Calendar 
*MSDOS3.3 


wiMonochrome Monitor ....... 
wiColor Monitor .....cccccccecceeeee 


ARC PRO TURBO 286 


°1MB RAM 8/12 MHz 
*EGA/MDA Graphics Card 
+101 Key Keyboard 
2-RS-232 Serial Ports 
¢1-Parallel Printer Port 
¢1-Clock Catendar 
*MSDOS3.3 


w/Monochroma Monitor 
wiColor Monitor 2.0.2.6... 
WIEGAMOonitor.......-.0. 200 eee 


ARC 386 Skyscraper .....Call 
AOE IS 


Copy lIIPC Deluxe Board . 
Curtis Ruby Plus . 











BOARDS 


AST Advantage Premium 512K .. 











ASTVOMINIXT ........ 0000s 
ASTRampagel2, 512K .......cccceees 
AST Rampage 286 Plus, 512K ........ 
AST Sixpac Plus w/64K . 0.0... .ccceee 
ASTXformer ...........5 a 

Everex RAM3000 ...... s 
Everex MagicCard 16 ..... 
Everex MaxiMagicEMS ..... 
Everex Multi Function EMS 


Intel Above 286, 512K .......+..+..+.0 
IntelConnectionCo-Processor ....... Call 
Microsoft Mach 20 268 


CO-PROCESSOR 


INTEL 








80267-10.... 
80387-20.... 
80387SX.. 
8087-2... 
8087 ... 


LAPTOP 
COMPUTERS 


Toshiba T-1600 ..... 
Toshiba T-3200 . . 
Toshiba T-5100 .. 
Toshiba T-3100€ . 
Toshiba T-5200. . 

Toshiba Accessories 


VIDEO BOARDS 


ASTVGA Plua .......ccccsceeeecens 
ATIEGA Wonder 800 . 
ATIVGAWOndEr ......cssccccsceeees 
EVEREX VGA EV675 . an 


Orchid Pro Dasigner Plug... vaca Call 
Paradise AutoswitchEGA ....... 
Paradise VGA Plus .........00:000008 Call 


AT&T 


AT&T6300 WGS, 10MHz ... 
AT&T 6286 WGS, 12MHz... 
AT&T6386 WGS, 16MHz 
AT&T 6386, 20MHz, 135 MBH.D. . 

AT&T 6386E, 20MHz, 135MBH. D. 


Emerson 

TrippiitaUPS ......... ae «Call 
UPS200..... 
UPS 300... 
UPS800... 






MitsubiahiDiamondScan .... 
NEC—-Multiayncll ...... 599 
NEC-Muttisyne XL. 
Princeton Ultra 16 .. 





Princeton Ultra Sync. . -Call 
SamsungCM4531 ..........seecceee 369 
SamtronMultisync........ parantelvieilalete 449 
SOMON4G0 Kcr co cecscccecneecas Call 
Sony MulGOCOn ......cccsccssccssees Call 
ZONING). Pe onscacseceereecce e+ 599 
FLOPPY DRIVES 
Teac SV S60K 0... cece cect ee eeee $79 
Toshiba 312° 1.44 MB 129 
Toshibade’720K . «2... scenes 109 
HARD CARDS 
PlusHardcard20MB .......6-200es $629 
PluaHardcard40MB .........cceeeee 659 
PluaPassport20 MB .........csecsees 649 
PluaPassport40MB .......... ace AD 
TMG Cardrive 20 


TMG Cardrive30 .. 
TMG Cardrive 50 .. 
























HARD DRIVES 
Bernoulli44MB .......cccccceeeeeees Call 
Bernoulli B1201...... $779 
BernoulllB120X......... . Call 
BernoulliB220X ........ . Call 
CoreHardOrives............csccseee Call 
MiniScribe .........00006 
Git esateseucocsconcnadceacaseac cm Call 
Seagata 20 MBw/Cont ... ..259 
Seagata 30 MBwiCont ........0.0066.279 
Seagate60MB ..... . Call 
Seagata PS/225,30 ...., . Call 
Seagata ST 125w/Cont ......... 22 019 
Seagata ST 138 w/Cont .. ..Call 
Seagate ST251 ...... Ags +6 349 
Seagate ST4096 .........ceseece ees 588 

MODEMS 
EwerexB00/1200 .....ccceceeseeeeens $69 
Everex 2400INT ...... «130 
Everex 2400 MNPINT .........0000008 159 
Everex 2400 MNPEXT... 
Everex Mini 1200 
Hayes 1200.2... ccceecee cer eeees 
Hayes2400........ 

Holmes 1200 INT ... 

Holmes 2400 INT 

U.S. Robotics 2400E ........... eee BOS 
U.S. Robotics 9600 HST ...... 0... 000s 609 
U.S. Robotics Courier 2400 ........... 269 
U.S. Robotics Sportstar 1200 ........... 99 
U.S. Robotics Sportstar2400 ......... 133 

MICE/SCANNERS 





Microsoft Busw/Paintbruah ........0..: 92 

Microsoft Serialw/Paintbrush .......... 92 

Panasonic FX-RS505/RS 506 ........ Call 
MONITORS 

PMOEK AW ic. 5 cau ventis seen vune $145 

MagnavoxRGB .......cs.csseecees 255 

NECGSAmber ..........0..005 . Call 






NEC MonographwiCard ... 
NEC Multisync2A ....... 






NEC Multiayne3D .. 5 oe 
Princeton Max 12 ... 138 
Princeton Max 15..... Call 
Samsung TTL Amber 76 
Samsung Flat ........ccccccccceeeeers 89 
SamsungAGB witilt .. «249 
Sigma Lazerview..........eseeeeee. Call 
Viking 

VIKING I ccisicjeisisisiocsceenecseecmeeied 669 
Viking 10Cotor .... 000 2989 
VikINg 2400 ...-.ccccccccscececeees 1289 








Tribute 124 22... ccc cceeees Bae 
EPSON-Callonall models 
NEC Products ..............00ce0e- Call 


OKIDATA—Cell on all models 
OK1320/321 
OKI390 ......ecceeeee 

OKIGO1 2.0... cece eceeeee ees pace 
OKIG9S 200... ccc eeee es daseeeseeeees 


PANASONIC 








STARMICRONICS 
NAA icc aces os sang sawewstaenne 
NX1000Color.... 







DIGITIZERS 
Kurta Tablets 
SummaGraphlies ........+.. : 
No Charge for 
MasterCard or Visa 
TERMS 


ing minimum ia $5.00. AZ 
ordera + 6.7% sales tex. 
Personal/compeny check atiow 
fourteen (14) deys to cleer. We 
accept purchase orders from 
authorized Institutions for 3.5% 
more then cesh price. All 
returns are subject to our 
approvel. There will be e 20% 
restock fae. All prices are 
aubject to change. Due to 
re laws we Cannot teke 

eny open sottwere. 


Technical Support: 1-800-421-3135 


PAX (602) 246-7805 


Phone Hours: Monday thru Friday 6:30 a.m. - 9:00 p.m. MST 
Saturday 9:00 a.m. - 5:00 p.m. MST 
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‘= POWER PROGRAMMING 


bx 3 = records in file 


frecs,ex 


3 displey “Enter seerch key: ” 
3 DS:DX = measage eddress 
3 CX = mesaege length 


dx,offset msg2 
cx,msg2_len 
bx, atdout 

eh, 46h 

21h 


3 BX = hendle 


ex,ksize 
di,offaet kval 
el,al 

stosb 


xor 
rep 


cex,6 

mov di,offaet magja 
mov el, blenk 

rep atoab 


mov 


3 get aearch key from user 
3 DS:DxX = input buffer 
3 CX = msx input length 


dx,offset kvel 
cx, 88 

bx, stdin 

ah, 3fh 

21h 


mov 
mov 
mov 
mov 
int 


3 BX = handle 


cmp ex,2 
je main4d 


bx, ex 
word ptr [bxtkvel-2], 8 


mov 
mov 


3} set up for binery seerch 


bx, fhandle 
ex,raize 
dx,offset fbuff 
ai,@ 

di,frecs 

dai 


3 file hendle 
3} Yecord aize 


mov 


bp, offset key 
baearch 
main3 


si,offset mag3a ; 
ox,18 
itoe 


3; displey ‘record number is nnnn‘ 
DS:DX = messege eddress 

+ CX = messege length 

3 BX = stenderd output hendle 

: Fxn 40h = write 

3} tranafer to MS-DOS ab 


dx,offset msq3 
cx,msg3_len 
bx, atdout 

eh, 46h 

21h 


main2 


3; display ‘record not found’ 


NONINDEXED FILE TESTBEDS 
One of the reasons personal computers are 
so much fun to program is that they give 
you the chance to try things out interactive- 
ly. The program examples in this install- 
ment of Power Programming will let you 
play around with nonindexed files to your 
heart’s content. 

The first program, MAKENIF.C (Fig- 
ure 2), creates an ordered random access 
file that can be searched by the other pro- 
grams included here. It prompts you for up 
to 100 short, unique ASCII strings. When 
you press Enter by itself in response to the 
prompt, the program sorts the strings and 
creates a file named TESTFILE.DAT,, in 
which each string is the key field of a rec- 
ord. (For this simple demonstration, key 
fields are limited to eight characters and 
the remainder of each 64-byte record is 
empty.) 

The second program, SRCHNIF.C 
(shown in Figure 3), opens the TEST- 
FILE.DAT file and prompts you for a key 


3 Fxn 40H = write 
3 trensfer to MS-DOS 


3 zero out previous key 


3 Fxn 3FH = read 
3 trensfer to MS-DOS 


3 wes enything entered? 
3; empty line, exit 


remove CR-LF from input 


3 key structure eddress 
3 cell seerch routine 
3 jump if record not found 


convert record number 
3 to ASCII end store in output ab 


PRODUCTIVITY 


2th 


main2 


21h 


TEXT 


3 remove previoua record 
3 number from output string 


_DATA 
fname 
fhendle dw 
frecs dw : 
fbuff 
key 


kvel 


db 

dw ksize 
dw hoffs 
db 
db 


msgl er,lf 


dx,offset mag4 
cx,msg4_len 
bx, stdout 

eh, 48h 


ax, 4c@6h 


resize dup (@) 


89 dup (8) 


DS:DX = messege eddress 

CX = messege length 

BX = stendard output handle 
Fun 4¢h = write 

tranefer to MS-DOS 


get another search key 


finel exit to Ms-pos 


word public ‘DATA’ 
ener DAT’,@ 3; file creeted by MAKENIF.C 


3 hendle for TESTFILE.DAT 
3 records in file 

3 file record buffer 

3 

3 

3 


length of key date 
offset of key within record 
ectual key dete 


ab ‘Cen’ ’t open TESTFILE.DAT’ 


er,lf 


db 
msgi_len equ $-msgi 


mag2 db er,lf 


db ‘Enter seerch key: ’ 


msg2_len equ $-msg2 
er,1f 


3; record buffer 
3; first (left) record 
3 lest (right) record 


msg3 db 
db 

msg3e db 
dab er,lf 

msg3_len equ $-msg3 

msg4 dab er,1lf 
db 


er, lf 
msg4_len equ $-msg4 


DATA ends 


STACK 


+ get another search key 


main 





for which to search. It then reports whether 
the record that you are looking for exists 
and (if present) how many records had to 





= One of the reasons that 
personal computers are so 
much fun to program is 
that they give you the 
chance to try things out 
interactively. 


be inspected—both by the sequential and 
binary search methods—in order to locate 
the desired record. 

These two programs are written in 
plain-vanilla C and can be used under MS- 


‘Record number is: ° 
6 dup (blenk) 


‘Record not found’ 


segment pere stack ‘STACK’ 
4096 dup (7?) 


-(Figure 5 ends) 


DOS or OS/2 without any changes. To 
compile the programs, enter the com- 
mands 


CL MAKENIF.C 
CL SRCHNIF.C 


Run MAKENIF.EXE first, to create a data 
file, and then run SRCHNIF.EXE to ex- 
periment with it. You can terminate 
SRCHNIF.EXE at any time by pressing 
Enter alone, Ctrl-C, or Ctrl-Break in re- 
sponse to a prompt. 

Figure 4 contains the BBEARCH.ASM 
routine, which is a general-purpose binary 
search engine for assembly language pro- 
grams. It is called with a file handle, the 
record size, and the numbers of the first 
and last records to search. The B- 
SEARCH.ASM routine invokes itself re- 
cursively, successively bisecting the file 
until the record is discovered or shown to 
be absent, and it returns the status of the 
search in the carry flag and in register AX. 
The specific arguments and results for the 
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For LAPTOPS" 


2500 WEST COUNTY ROAD 42-#5- BURNSVILLE, MN 55337 - (612) 894-0595 


Add A Little SPARK To Your Life! 
(| SPARK” Ay DATAVUE 


1 

















Dram: 384K 640K 640K 640K 
Diskdrive(s): (1) 3.5°720K (2) 3.5" 720K (2)3.5" 720K 3.5" FOD/20MB HD 
Display: SuperTwistLCD |  SuperTwistLCD Backlit LCD Backlit LCD 
DOS Version: 2.11 24 211 33 

$799 $1,095 $1,195 $1,795 





OPTIONS: Battery - 1.3 Ah $45 + 1.7 Ah $65 





Carry Case - $59 Modem - $195 








> ~-LFrom MegaHertz _/ 



































Aes PDQz (Parle) $85.00 
1200Baud $139 va" Ext. LapLink + (Serial) $85.00 
2M00Baud $239 seeay compen mode ha tale 
Networking LepLan Ken No-Squii 
f Sher's quint Laptop Cursor $39 
LapLan-Toshibay we *SPECIFY MODEL: makes your cursor BIG and BOLD 
Toshiba T1100+, 11200, B10, “Toshiba + Zenith 181/163 $249.00 and BLINK at any rate you choose! 
8 T5100 laptop computers $599 »Mitsubishl + Zenith SupersPort 
py z 
Connectivity Protec 3.3 $149 
EasyTalk 3270 Protect your data trom prying eyes. Prevents access 
| Penile coed Fs eet Laptops: WonUnder to your harddisk even when boated trom the A: drive. 
Config -No Jumper Changes $499 Single card expansion slot for $299 a 








required, 
| Inctudea softvare for 3270 & INDIFILE Traneter Seppo. the T1 100+, T1200, T3100/20 & T5100 
















Enhanced Graphics 
Adapter 





| WonUnder 11 $399 7 Word Perfect Executive $119 








| ican EGA Holds two Full-Size, Standard PC Expansion Cards eee “sd 
EGA Card for Toshiba T1200 & T3100 | "‘Ammoet any PC-compattie standard sxpanaion ead can ba pfs: First Choice 
‘Laptops. Supports MDA, HGC, CGA & EGA $299 l a eaaad F fawcunes A You can add cards tor EGA 





graphics suppor, additional memory, tape backup, 
erith compute. PRINTERS 


ORGANIZE sour... 











=——s ~— Diconix 150D* $319 
DAILY ROUTINE i when 01 Agee 
inate ie Sm CLASSIC LEATHER “= = 
{1 TODAYS BALES CALLS LAPPACS 1 & 2 EPSON 
Acase with class... Lxs00 «$179 LQ850 «= $519 
Fxeso 8-399 L950 S80 
seca aor ole FX1050 449 LQ1050 718 


Lasoo 200 0©«=—LO2550 829 





big eden 9 pact be Lathe bah ey i 
| uesgetiy csewel ide 8 density foam 1091/1092 Sese9 §=§— 1502/1506 $415/450 





Gmraralora ee 16UZ RIVERA. $199 





es ° Combettivs Price To Order Call: FAX Number: 894-6175 

* Corporate Voiume Discounts = 

* Net Terms to Qualified Pres suse (800) 255 40 12 
Corporate Accounts Without Notice IN MN: (612) 894-0595 
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Still the Critics Choice! 


DEPENDABLE 


The #1 selling lax software continues to 
be the oveewheiming choice of taxpayers 
everywhere! And with over 1.500.000 tax 
returns filed last year, you know you re 
software on which YOU CAN DEPEND 





It makes doing your taxes aimost 
tun —PC Magazine 
The only thing TurboTax can't do is 
print the money PC World 
Triple Crown: form preparetion, tax 
planning and elegantly written 
sofware —Money Magazine 


TurboTax 
does states, 
too!! 


Complete 
the chore with 
TurboTax state 

softwere. TurboTax 
is THE ONLY 
system with 41 
stete packages 
availablell 


TurboTax Stat 
a ° Only $40.ea. 


\ 
new PROFESSIONAL REFERRAL SERVICE 


Consult @ tax professional with your TurboTax data file as 
the eterting paint! Over 8,000 TurboTex ProSeries/1040 
accountants now evaiiable for strategic tax planning, fishing 
your retum or @ financial tune-up Write for the name of the 
TurboTax professional nearest youl 


NB 


Here's how Turbo Tax helps you this year: 


* The famous “Quick-Look Tax 
Indow"’ 
40A Short Form 
« FAST—calculates tax return under 
3 seconds 
* Over 40 forms—all the forms you'll 
need 
* On-line IRS Inatructions 
* Quick-Link Forms Finder —to find 
forms by subject 
* Pop-up Calculator and Notepad 
* On-line help 
ENAuto-Interview—helps you select 
the tax forms you need 
* 1989 Tax Planning included FREE! 
* Data Examiner—to help pinpoint any 
omissions 
« IRS Approved DOT MATRIX 1040 
with list of printers expanded— 
includes Laser Jet 


ew 
N ae 
Se 


VISUAL 1040 


You have to see it to beleva dt! 


PERSONAL FINANCE MANAGER 
Complete personal finance manager with direct link to TurboTax. Checking and portfolio 
management Investment Advisor. Household Inventory. Budget Analysis. And Much 
More! Coming first quarter 1989. Under $100. The only wey to count your beans. 


CREDIT CARD ORDERS CALL 


STILL ONLY 


SEE YOUR LOCAL 
OEALER Or order 
direct. Shipping in- 
cluded |Continental 
US only) CA resi- 


dents add 6%2% tex 
VISA MC 


Advisor included 
your direct order. 


1-800-782-1120 (222%. 


FREE!! while supplies 
last. copy of the latest Price 
Waterhouse Personal Tax, 


with 
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PRODUCTIVITY 
& POWER PROGRAMMING 


routine are shown in the listing. 
TRYBSRCH.ASM (Figure 5) is a sim- 
ple demonstration program that prompts 
the user for a key value and then searches 
the file created by MAKENIF.EXE. To 
assemble and link TRY BSRCH.ASM into 
the executable file TRYBSRCH.EXE, 
you will also need the modules 
BSEARCH.ASM (contained here), 
STRINGS1.ASM (from our November 





=» TRYBSRCH.ASM is a 
simple demonstration 
program that prompts the 
user for a key value and 
then searches the file 
created by 
MAKENIF.EXE. 





15, 1988, issue) and ITOA.ASM (Febru- 
ary 29, 1988). 

Bring all these files together in the same 
directory and enter the following com- 
mand sequence: 


MASM /Zi TRYASRCH; 

MASM /Zi ASEARCL; 

MASM /Z1 ITOA; 

MASH /Zi STRINGS1; 

LINK /CO TRY€SRCH+BSEARCH+ITOAtSTRINGS1; 

If you aren’t interested in tracing 
TRYBSRCH.EXE’s execution with 
CodeView, you can omit the /Zi and ‘CO 
switches. The use of TRYBSRCH.EXE is 
self-explanatory, and you can exit from the 
program by responding to a prompt with 
an empty line or by entering Ctrl-C or Crl- 
Break. 

The OS/2 versions of TRYBSRCH 
.ASM and BSEARCH.ASM aren’t shown 
here for reasons of space but can be down- 
loaded from PC MagNet. 





THE IN-BOX Please send your ques- 
tions, suggestions, and comments to me at 
any of the following e-mail addresses: 

| PC MagNet: 72241,52 

MCI Mail: Imi 
BIX: rduncan PC 
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ore Computer For 


Monitors 
available 
separately. 


A 286/12 
Base System ....... .$1095 


System includes: 

© AT’ -compatible 80286 processor running 
at I2MHz or 6MHz 

© 0 wait state 

* IMB RAM 

* 5.25” 1.2MB floppy drive 

© Dual floppy/hard drive controller 

* 200-watt power supply 

® Keyboard 


Base System, plus: 


40MB Seagate’ (28ms) ... . $1525 


7IMB MiniScribe” (28ms) . $1659 


AT 
Hard 


Drives 

* Low Price 

* High Quality 

© High Performance 

© High-Capacity Storage 

© One-Year Limited Warranty 

40MB Seagate (28ms) ... 

43MB MiniScribe (25ms) ... 

TiMB MiniScribe (28ms) (Reg. $649). . 


XT Hard Drives 
Includes: * a half- 
height Winchester 
hard disk * hard 
disk contmiler 
* cables * soft- 
ware * mounting 
hardware ¢ illus- 
trated manual. 
20MB MiniScribe (65ms) . 
30MB MiniScribe (65ms) .. 


$339 
40MB MiniScribe (6Ims)... . 


$379 
oy eee $99 
TET NTSB i reanass- os SENS + eo ent nets $109 


$439 
$459 
$569 





$279 


Bentley 286/10 


Base System ........ $995 


System includes: 

© AT-compatible 80286 processor running al 
IOMHz or 6MHz 

© 512KB RAM (expandable to IMB) 

© 5.25” 1.2MB floppy drive 

® Dual floppy/hard drive controller 

© 200-watt power supply 

© Keyboard 


Base System, plus: 
40MB Seagate (28ms)... . $1419 


JIMB MiniScribe (28ms).. $1559 


1/O Cards 
AT 1/O-Senal port and 
parallel port. 
Only .... $49 (Reg. $59) 
XT 0-Serial, parallel, and 
game port, and clock/calendar 
with battery backup. 


Multifunction Cards 
XT-MFC-A six-function expansion card: 
384KB RAM, senal port. parallel port, game 
port, clock/calendar with battery backup, and 
utility software. 

Only... $199 
AT-MFC-Supports 64KB or 256KB cafes 
includes serial and parallel ports. Comes 

with OKB. gaa to 1.SMB. 


Only. $85.99 (Reg. $99) 


“Memory Cards 
MEM-S76-Memory expansion card that fits in 
a short slot and supports either 64KB or 256KB 
chips. Comes with OKB. expandable to 192KB, 
384KB, or 576KB. 


EMS-Expanded-Memory-Specification card 
compatible with the Lotus*/Intel®/Microsoft® 
memory specification. Cows with Gib. 
expandable to 2MB. 

XT EMS Card 


AT EMS Card 
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ess Cash 


TEETER ELSES 


Bentley Turbo/10 


Base System ......... $599 


System includes: 

© Turbo-charged XT°-compatible 8088 
Processor running at 1OMHz or 
4.77MHz switchable 

* 640KB RAM 

© 5.25” 360KB floppy drive 

© Floppy drive controller 

© 150-wail power supply 

* Keyboard 


Base System, plus: 
30MB MiniScribe (65ms) . . 


40MB MiniScribe (6lms) . . 


$899 
$959 


Orchid Tiny Turbo 286™ 
80286 processing 

speed for your XT. 
Only . $279 


Free U PS ground shipping in the continental U.S.A. 
Thirty-day, money-back guarantee {does not include 
Tetum freighi). Software is non-refundable. AZ, CO, 
FL, GA. KS, MO, and TX add local sales tax. No sur- 
charge for MasterCard. VISA, CO.D., or cashier's 
check. Prices are subyect to change without notice. 
One-year limited warranty. 


Order Toll Free 


800-234-4442 


Customer Support: 512-250-8202 


Sates Hours: 
Mon.-Fn. 8 a.m.- 9 p.m. Sat 9am. - 5 pm 
Customer Support: Mon.-Fri. 9 a.m. - $ p.m. 


eolley- 


Computer Products 


1700 Still Meadow Cove Round Rock, Texms 78681 











eee a aeememnenninn 


Everyone's computing needs are unique. you can solve those problems by making 
Which is why different people choose dif- one simple choice: Novell. Novell's NetWaree 
ferent solutions. And why so many diverse operating system software supports a myri- 
computing environments are being used ad of computing environments. 

y. That means you have the freedom to net- 

While this variety of solutions makes it work everything from PCs to Macintosh, 
easy for users to meet their needs, it pre- VAX to PS/2, 386 to mainframe host sys- 
sents some problems. Like sharing informa- tems. So everyone can use the workstations 





tion between incompatible systems. The they choose, without changing the way 
kinds of problems facing more and more they work. 

companies as their information systems The power to choose. With NetWare, 
grow and diversify. Novell gives you the most powerful combi- 


Novell means freedom. Fortunately, nation of network performance, security, 


© 1988 Novell Inc., World Heodquorters, 122 East 1700 South, Provo, Utch 84601 (801)379-5900 








and you can choose all of these. 


functionality and system reliability available. | Gold Novell Authorized Reseller, or call 
Plus you get the power to transparently con- —_ 1-800: LANKIND. 


nect to any of the more than two million For more information, call from your 

users worldwide who have already chosen modem 1-800-444-4472 (8 bit, no parity, 1 

NetWare. stop bit) and enter the access code NVFRE6. 
And as your computing needs expand, 

the network will grow with you. Giving re 


greater networking capability and allowing 
you to connect to new environments. 
The freedom to choose. Exercise your 


NNOVELL 





freedom to choose the desktop environment ‘ 
that best meets your needs. Choose the For network solutions, 


networking power of NetWare. See your you should be seeing red. 
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Lose Those Lonesome 
IBM Blues. 


The largest group of IBM-compatible users in Questions about printer compatibility? Add-on boards? 
the world shares its problems and solutions online every Visit a CompuServe IBM or Tandy Forum and get the 
day in CompuServe's IBM° and Tandy’ Forums. answers. There’ no better way to get more out of 
And you can join them. your computer. 

Find out what hardware and software works best To join CompuServe, see your computer 
with your sey and what quirks to expect before dealer. To order direct or for more information, call 
buying it. Then work out the bugs with someone who —-800 848-8199. If you're already a member, type GO 
has already solved the problem. IBMNET or GO TANDYNET at any ! prompt. 

5 Are you going to el up paying aa x a 
low-price peripheral, or have you really found an 
outstanding deal? Ask someone whos bought one. CompuServe’ 


An HaR Block Company 
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Printing column letters and row numbers on a 1-2-3 worksheet; trapping illegal filenames 
using the {Open} command; avoiding the limitations of 1-2-3’ s wildcard. 





The @FIND function overcomes 
the limitations of 1-2-3’s * wildcard 


Like DOS, Lotus 1-2-3 ignores any char- | 


acters that follow the * wildcard. The crite- 
rion M?R selects the same records as M*; 
specifically, any records that have an entry 
beginning with M in the field into which 
you entered this criterion. Similarly, the 
criterion *MI* selects every record in the 
database—not just the records that have 
the characters MI somewhere within the 
field into which you entered that criterion. 
In order to find all records whose en- 
tries in a specific field contain a particular 
sequence of characters at any position 
within those entries, use this criterion: 
@FIND(string,cell,#)+1 


For example, to find all records in the 
database in Figure | whose entry in the 
Lastname field contains the letters MI, you 
would enter 


@FIND("MI",B5,@)+1 


into a cell in the first row of the criterion 
range (in this case, cell B2). Then issue the 
/Data Query Find command (or any other 
criterion-using command). /-2-3 will 
evaluate this criterion for each of the rec- 
ords in the database. 

If an entry in the Lastname field con- 
tains the characters MI, the @FIND func- 
tion will return the offset of the M relative 
to the first character in that entry. For ex- 
ample, if the entry begins with the charac- 

} ters MI, the @FIND function will return 








third characters, the @FIND function will 


| return the value 1. If the entry in the Last- 


name field does not contain the letters MI, 


then the @FIND function will return the | 


value ERR. 

Adding | to the result of the @FIND 
function assures that /-2-3 will select all 
records whose entry in the Lastname field 
begins with the letters MI. To /-2-3, the 
results 0 and ERR are false, and any other 
value is true. Unless you add | to the result 
of the @FIND function, /-2-3 will not se- 
lect records whose entry in the Lasmame 
field begins with the letters MI. Since add- 
ing ] to any positive value produces a val- 
ue other than 0 or ERR, 7-2-3 also will se- 
lect records having MI anywhere else in 
their Lastname field. However, since 
ERR+1=ERR, /-2-3 will not select rec- 
ords whose Lastname entry does not con- 
tain the letters MI.—Leonardo Daniel 
Faivisovich; Buenos Aires, Argentina 


This technique can be expanded to over- 
come other limitations of /-2-3’s * wild- 
card. In order to find all records whose 
Lastname entry contains the letters M and 
R, with the R positioned anywhere after 


B 
Lastname 


A 
Firstname 


Street 


Firatname 
JOHN 
RICK 

PAT 


Lastname Street 





the M, you could use either 
@FIaO(*M® , 85,8) +@FIND(*R", aS, @FIND("M", BS, 8) ) 
or the criterion 
GFIND("R",B5,0)>@FIND("R",B5,0) 
To find all records whose Lastname en- 
tries contain M and end with R, use 
Q@QFIND(°M*,B5,0)+19AND#GRIGHT(B5,1)=°R" 
The criterion 
GLEFT(B5,1)="H" AND #@FIND (“R",B5,8) 


would find all records whose Lastname en- 
tries begin with H and contain M. 

Finally, to find all records whose Last- 
name entries begin with H and end with R, 
you could use 


@QLEFT(B5,1)="H* #AND#GRIGHT(B5,1)="R* 





The {Open} command offers a 
better way to trap nonexistent files 


Ineed many of my /-2-3 macros to deter- 
mine if a particular file exists. For exam- 
ple, to prevent a macro error, I may want a 


325 SHIPWAY PLACE 
123 SAN MIGUEL DRIVE 
293 TURTLE CREEK 





| Figure 1: You can use the @FIND function to locate records that have a particular sequence of 


characters anywhere within the field you specify. Cell B2 of the above worksheet contains the 
! the value 0. If M and I are the second and ! criterion formula @FIND(''MI'',B5,0)+1. 
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@ SPREADSHEET CLINIC 


macro to determine if a file specified by a 
user exists before the macro issues the /File 
Combine command. 

To test for a file’s existence, I use 
1-2-3’s {Open} command. If the file speci- 
fied by an {Open} command does notexist, 
1-2-3 will execute the remaining com- 
mands in the cell that contains the {Open} 
command. In my macros, these com- 
mands instruct /-2-3 to beep and then route 
the execution of the macro to a command 


that resolicits the filename. However, if 


the file specified does exist, /-2-3 will skip 
the {Beep} and {Branch} commands and 
continue with the macro. 

The macro shown in Figure 2 demon- 
strates this technique. The first statement 
solicits a filename from the user and enters 
his response into the cell named FILE- 
NAME (B8). Next, the macro commands 
1-2-3 to try to open the file whose name is 
stored in FILENAME. If the file exists, 
1-2-3 will open it, skip the {Beep} and 
{Branch} commands, and proceed to the 
statements in cells B3 and B4, which close 
the open file and then combine it into the 
current worksheet. 

If the file does not exist, /-2-3 won’t be 
able to open it and will execute the {Beep} 
command. Then it will execute the com- 





FILENAME} {BrenchTEST} 


Bed AUaWhHP 








{GetLabel "File does not exist. 
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mand {Branch ERROR}, which routes the 
execution of the macro to the cell named 
ERROR (B6). The commands in this cell 
resolicit the filename, then route the macro 
back to cell B2, which tests the validity of 
the new name.—Deena Eliosoff; Montre- 
al, Quebec, Canada 


This technique is an improvement over 
using the (OnError} command to trap the 
names of nonexistent files. To assure that 
the file is not modified in any way, the 
macro opens it in the read-only mode, then 
closes it immediately. 


The macro in Figure 3 shows how you | 


could use the {OnError} command to 
check for the existence of a file. The first 
statement tells /-2-3 to route the execution 
of the macro to the cell named ERROR 
(B5) in the event of a macro error. Next it 
solicits a filename from the user and enters 
it into the cell named FILENAME (B9). 
The third statement attempts to com- 
bine the file whose name is stored in FILE- 
NAME into the current worksheet. If the 
file exists, /-2-3 will combine it and end 
the execution of the macro. If the file does 
not exist, a macro error will occur. Be- 
cause of the error trap set by the statement 
incell Al, /-2-3 will route the execution of 


B ¢c Db z 
{GetLabel °File to combine: °, FILENAME} 
{Open FILENAME, "R"} {Beep} {Brench ERROR} 

Close} 
fcece{FILENAME}~ 


Try egein: °, 





Figure 2: This macro uses an {Open} command to determine if the file specified by the user exists 


before it issues the [File Combine command. 


A B c 
\c {OnError ERROR} 


COMBINE /fece{FILENAME}~ 


ERROR {OnError ERROR} 


{Beep} 


wo NAT & Wh 


{GetLabel *File does not exist. 
FILENAME} {Branch COMBINE} 


D E 


{GetLabel "File to combine: ", FILENAME} 


fry again: ", 





Figure 3: This macro uses an {OnError} command instead of an {Open} command (shown in 


Figure 2) to trap illegal filenames. 





the macro to the cell named ERROR (B5) 
at this point. The first statement in ERROR 
resets the error trap. The next instructs 
1-2-3 to beep. Finally, it resolicits the file- 
name, then branches the execution of the 
macro back to cell B3, which reissues the 
/File Combine command. 





Productivity Tip 


If you use Symphony, Release 1.0, 1.01, 
1.1, or 1.2, you can change the case of a 
character ina DOC window by moving the 
cursor to that character and pressing Ctrl- 
C. If you use Symphony, Release 2.0, you 
must use the Ctrl-X combination in- 
stead—the Ctrl-C combination will issue 
the {Menu} Copy command. 





Printing column letters and row 
numbers on a 1-2-3 worksheet 


When | print large spreadsheets, I often 
want the letter(s) of each column (for ex- 
ample, A, BD, and so forth) to appear at 
the top of the printout, and the number of 
each row (for example, 1, 53, and so forth) 
to appear at the left edge of each row. To 
do this, I insert a new row at the top of the 
worksheet and a new column at the left 
edge of the worksheet. Then I enter the let- 
ter(s) of each column into the cells of row 
1, and I enter the number of each row into 
the cells of column A. 

To enter the row numbers into the cells 
of column A, I use Lotus /-2-3’s /Range 
Fill command. For example, to fill cells 
A2..A20 with the values 2 through 20, I is- 
sue the /Data Fill command, specify 


| A2..A20 as the Fill range, specify a start 


value of 2, a step value of 1, and a stop val- 
ue greater than 20. 

Filling the cells of row 1 with column 
letters is more difficult. In fact, I used to 
type these by hand. I would type the label 


| ’B into cell B1, the label ’C into cell C1, 


the label ’D into cell D1, and so forth. Af- 
ter entering them I used the /Range Label 


| Center command to center them. 


I knew there had to be a better way. 
Now, l enter the formula 


GREPEAT(" °,@INT( (GCELL(“*width",B1..B1)- 

@IF (@CELL(“col",B1..B1)<27,1,2))/2)) 
&GMID(@CELL( “address” ,B1..B1),1, 

@IF (@CELL(“col",B1..B1)<27,1,2}) 
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into cell B1. This formula retums a string 
that consists of the letter B (the letter of the 
column in which the formula is situated), 
padded with as many leading spaces as are 
required to center it within that column. 
For example, if column B were nine 
spaces wide, this formula would retum the 
five-character string ‘* B” (note the 
four leading spaces). 

Once I have entered this formula into 
cell B1 (you can use a macro to do this, if 
you wish), I copy it into as many cells to 
the right of cell B1 as I wish to fill with col- 
umn letters. Because the references in the 
formula are relative, each formula refer- 
ences the column in which it is situated. 

For example, copying this formula into 
cell C1 would produce the following for- 
mula: 

@GREPEAT(" *,@INT( (@CELL(*width*,C1..C1)j- 
@IF (@CELL(“col®,C1. .C1)<27,1,2))/2)) 


GGNID(@CELL(*addreae”,C1..C1),1, 
@IP(@CELL(“col", C1. .C1)<27,1,2)) 


If column C were 12 spaces wide, this for- 
mula would return the six-character string 
“ C’’. (Again, note the five leading 
spaces.) Similarly, copying this formula 
into cell AB1 would produce the following 
formula: 

@REPEAT(® °,@INT( (@CELL{*width®,AB1..AB1)— 

@IF (@CELL(°col°,AB1..AB1)<27,1,2))/2)) 


&@HID(CCELL(*addrese",AB1..AB1),1, 
@IF (@CELL( "col", AB1..AB1)<27,1,2)) 


If column AB were 12 spaces wide, this 
formula would return the seven-character 
string ‘“* AB". 

In addition to saving keystrokes, this 


method of entering column letters has an- | 


other advantage: you don’t have to change 
the entries after inserting or deleting col- 
umns from the worksheet. After you insert 


a new column, simply copy the formula | 


from the first cell in the column to its left or 
right to the first cell of the new column, 
then recalculate the worksheet. After you 
delete a row, simply recalculate the work- 
sheet. A simple recalculation also changes 
the results of these formulas to reflect al- 
tered column widths.—A. M. Platt; Rich- 
land, Washington 


This useful formula uses an @MID func- 
tion to extract the column letters from the 
result of an @CELL(‘‘address’’) function. 
@CELL(‘‘address’’) returns the absolute 
address of the cell that it references. For 











example, the function @CELL(‘‘ad- 
dress’’,B1..Bi) returns the string $B$1, 
and the function @CELL(‘‘address’’, 
AB1..AB1) retums the string $AB$1. For 
columns identified by one letter, that letter 
is the second character in the result of the 
@CELL(‘‘address’’) function; for col- 
umns identified by two letters, those letters 
are the second and third characters in the 
result of the @CELL(‘‘address’’) func- 
tion. 

Since these formulas reference the cells 
in which they are situated, they are circular 
in nature. Although this circularity does 
not affect the result of these formulas, it 
may obscure unintentional circular refer- 
ences in the worksheet. To eliminate this 
circularity, you can modify the references 
in each formula to refer to cells in rows 
other than 1. Unfortunately, this approach 
makes it possible to delete the row(s) con- 
taining the cells referred to by these formu- 
las. If you delete these rows, /-2-3 will re- 
place the references in the formulas with 
the value ERR. 

You can use a similar (but simpler) 
technique to enter ‘‘dynamic’’ row num- 
bers into the cells of column A. To do so, 
enter the formula 


@STRING (@CELL("row",A2..A2),8) 


into cell A2, then copy it into as many cells 
(below that cell) as you want to fill with 
row numbers. Each formula will return the 
string form of the number of the row in 


| which it is situated. These will be aligned 


with the left edge of their cells, just as the 
row numbers in the left border of a spread- 
sheet are aligned. If you use @CELL 
(‘‘row’’) functions without @STRING 
functions, they will retum right-aligned 
values. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay $50 
or more for tips we print, plus an extra $25 
if you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016 or upload them to PC MagNet (to 
join, see the ‘By Modem”” sidebar in the 
Productivity section). PCR 
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Free up your credit for other 
purchases while putting Northgate 
computing power at your fingertips. 


gives you 
credit 


Introducing... 
the Northgate “Big N” 
Revolving Credit Card 





Not a lease— 

































you own it! : — 
Works just like your a. Your Personal Information Requested Line of Credit $ 
VISA, MasterCard, Your Name: First initial Last = Date of firth: Social Secorty Number 
n 
ee ee 
Just fill out the “Big ; : name ee 
N" credit information. “Previews Aden. al + 
Send it in at once. a ——— ee __= pstince: acon i= 
Prompt approval...your j ‘Your Employer. (!! soit employed iia i a) et a #5 ie iiaciad Pee taal rn 
credit limit is based on Employers Adireas: “Siset City State Susiness Prene: 
your credit worthiness. “hrs fates: Ouies ———— 
Then call Northgate. ae — Eom La 
One of our expert seas Parma apes i 
system consultants tetav A cameered sa baer te {Rave recewed sce Monthy income 
repaying thes sbligatven Date i 
Se eee Name and Address of Nearest Relative Not Living Wilh You Relationship 
system tha L es eS 
meets your needs. 
Then just say... 
CHARGE IT! Let Northgate start building your computers.. TODAY! | 


Northgate offers flexible Use Our Toll Free Order Number 


long-term lease plans too. 


Suited to fit your needs. 
With up to five years a 
terms, if cash conservation 


is your concern, ask about 


NOARTHGATE 
COMPUTER 
. SYSTEMS INC 


leasing your system with New Canadian Toll-Free Order Hotline Ue ge tee STAC letch Se ipl sds ge LMA) 
Northgate. 1-800-338-8383 es ceyet file (612) leet + FAX (612) 553-1695 
PHONE NORTHGATE NOW... Hours: M-F 7am-8pm CST, Sat. Qam-3pm CST rec coporas and natntons! sais n Oidahoma, Toes and Loveians, cal (612) 342-7501 
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A batch file that accepts synonyms for command-line arguments; determine whether a 
directory is nonexistent or only empty; list multiple filespecs by expanding DIR power. 





Do you have a disk that’s been 
mangled in transit? Here’s a 
surgical solution 


Floppy disks can get damaged in the mail, 
especially if they’re not packed well. If the 
black plastic envelope is crimped or 
mashed, the disk may not spin properly, 
and you won't be able to read it. Here’s a 
last-ditch method that often works after all 
other attempts to retrieve the data have 
failed. 

You will need a scratch diskette, a 
blank formatted diskette, and a sharp 
knife. Using the knife, carefully slit one 
side of the plastic envelope of the damaged 
diskette and the scratch diskette. Don’t slit 
the side with the write-protect notch or the 
side near the oval opening. Remove the ac- 
tual magnetic disk from the scratch disk- 
ette and discard it. Now very carefully, 
with clean dry fingertips, remove the mag- 
netic disk from the damaged diskette and 
slip it into the envelope of the scratch disk- 
ette. Insert the transplanted diskette into a 
disk drive and try to read it. If you're suc- 
cessful, immediately copy all the files to 
the formatted diskette. 





Patch PC-DOS 3.3 to clear the 
screen in living color 


In previous User-to-User columns (De- 
cember 10, 1985, and October 28, 1986), 
you have shown how to patch COM- 
MAND.COM to make the CLS command 
produce colors. The latest DOS version 


| cannot use either of these patches, since 





the location of the clear screen routine is 
different. Here is a DEBUG script file to 
apply the color patch to IBM PC-DOS 
3.3’s COMMAND.COM. 

Using a word processor that produces 
ASCII text, type the script file in Figure |. 
Be sure to include the blank lines before 
the W and after the Q. Save this text as 
COLOR33.SCR and copy it to a bootable 
disk along with DEBUG and COM- 
MAND.COM. Then type in the following 
at the DOS prompt: 


DEBUG < COLOR33.SCR 


DEBUG will read the script file and auto- 
matically patch the copy of COMMAND 
.COM. If you boot up from the diskette 
with the patched COMMAND.COM 
you'll find that the CLS command now 
produces yellow text on a blue back- 
ground. Only patch a copy of COM- 
MAND.COM, not the original! In the 
patched version, the color attribute byte is 
at offset 2BA7h and the border color is in 
2BB5h.—Jack A. Orman; Southaven, 
Mississippi 


With ANSI.SYS and its clones readily 
available, it’s not 100 percent clear to me 
why you would need to patch COM- 
MAND.COM this way. However, ANSI 
does take almost 2K of RAM. So if you 
can’t afford the 2K and still want color at 
the DOS prompt, this patch will help you. 
The DEBUG script in Figure 1 actually 
performs two patches. The first simply 
changes the byte that controls screen color 
from 07h (white on black) to 1Eh (yellow 








on blue). The second patch sets the border 
color to blue also. It does this by moving a 
chunk of COMMAND.COM from one lo- 
cation to another and then adding new in- 


COMMAND . COM 


2BAD 1E 
CS:2B9D 2BB9 CS:2B97 
2BB4 


MOV BL, #1 
MOV AH,@B 


Ww 
Q 





Figure 1: This DEBUG script patches DOS 3.3 
COMMAND.COM so the CLS command gives 
a yellow-on-blue screen. 


PC DOS Color Chart 


Beckground 
or dim Brighl 
foreground —_ foreground 


Black ta) 8 
Biue 

Green 

Cyan 

Red 

Magenta 

Yellow 

While 


Color 





Figure 2: Use the chart above to find the 
hexadecimal number that corresponds to your 
own preferred DOS color. 
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Think 

You Can't 
Afford A | 

PostScript 
Printer? 


For Jusi 


$195 


NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On ANY Printer 


















PostScript® Language 
Interpreter for the IBM PC 






Includes Drivers for: 
HP Laserjet, DeskJet, PaintJet; 
Canon LBP-8I1, BubbleJjet BJ130; 
Epson LO and FX; Toshiba 24-Pin; 
1BM ProPrinter, Quickwriter; NEC Pinwriter 








igh Quality Scalable Outline Fonts Included 
GoScript - $195 - Includes 13 Fonts! 
GoScript Plus - $395 - includes 35 Fonts! 










GoScript Software, 
the Low-Cost PostScript 
Language Printing Solution 


ORDER TODAY! 
Contact Your Local Dealer 
or call the LaserGo Order Line 
800) 451-0088 (outside Calif.) 


Exclusive European Distributors: 
Graphic Sciences Limited, Surrey, England 
TEL: (01) 940-9480; FAX: (01) 948-2851 


LaserGo, Inc 


(5 TEL: (619) 530-2400 


FAX: (619) 530-0099 
















9235 Trade Place, Suite A, San Diego, CA 92126 
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structions in the space created by the | 


move. The border-setting code won’t 
work with an EGA, so if you have EGA or 


if you simply don’t care about the border | 


color, eliminate the second patch by delet- 
ing lines 4 through 8 in the script. (You 
will actually be deleting five lines, begin- 
ning with the line that starts with M up to 
and including the blank line before the W.) 

You can modify COLOR33.SCR to set 
a color scheme besides bright yellow on 
blue. The chart in Figure 2 lists the hexa- 
decimal bytes that describe the colors you 
can choose from. It will contain two digits, 
the first for the background and the second 
for the foreground. For example, to select 
dim red letters on a white background, 
you'd use 74. Substitute this value for 1E 
in the third line of the script. Now substi- 
tute the background digit for the 1 in the 
sixth line. In the red-on-white example, 
you’d change that line to MOV BL,07. 

Once you’ve patched COMMAND 
.COM to your satisfaction, you’ll want to 
store away the original and put the patched 
copy on your boot disk. Do not leave both 
copies of COMMAND.COM on your sys- 
tem. If you boot up with one and then acci- 
dentally load the other, you'll crash your 
system with an ‘Invalid COMMAND 
.COM”’ message. 





Expand your DIR power to list 
multiple filespecs 


DIR is probably the most frequently used 
DOS command. Although very helpful, 


| DIR is limited toa file list that matches just 


one filespec. 1 often need to view a directo- 
Ty of more than one file type or even a di- 


ECHO OFF 

IF "%1"=="" GOTO ERROR 
:DIR 

DIR %1 /p 

PAUSE 

SHIFT 

IF "$1"=s="" GOTO EXIT 
GOTO DIR 

t ERROR 

ECHO SYNTAX 
:EXIT 





Figure 3: The MULTIDIR.BAT file allows you to request directory listings of as many filespecs as 


you are able to fit on the DOS command line. 


| must be separated by a space. Hence, the 


| isempty, meaning it has reached the end of 





“MULTIDIR filespeci [filespec2 [{..}}" 


PRODUCTIVITY 


rectory of several disks or subdirectories. | 
This normally requires multiple DIR com- | 
mands 


MULTIDIR. BAT. in Figure 3, accepts 
multiple filespecs and lists the directories 
of each. The number of parameters passed 
is limited only by the length of the com- 
mand line. For example, to list all .BAT 
files on drive C: and all .EXE files on drive 
A:, enter 


MULTIDIR C:*.BAT A:*. EXE 


You can edit MULTIDIR to suit your 
own needs. For instance, you may want to 
substitute the DIR/W option (for DIR/P) to 
produce a wide directory listing. —Jack E. | 
McCoy; Deep Run, North Carolina 


The DOS command line can hold 128 
characters, including the name of the com- 
mand. And command-line parameters 


absolute maximum number of parameters 
is 63, assuming a one-character command 
name and one-character parameters. 
You'll probably never approach that limit, | 
but you might need more than the basic 
nine replaceable parameters. SHIFT dis- 
cards parameter %O and bumps up every 
other command-line parameter one num- 
ber. %2 becomes %1, and soon. MULTI- 
DIR just keeps shifting until parameter %1 | 


the parameter list. 





Give your batch file arguments 
multiple options 


A batch file that accepts synonyms for 
command-line arguments is nice for the 
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Carbon Copy Plus doubles your productivity—just ask our users! _ 


“At Fox Photo, our store employees are 
good at photo processing, not computer 
processing. That’s why we depend on 
Carbon Copy Plus. Using standard phone 
lines and modems, my staff can remotely 
troubleshoot in-store computer problems, 
download files without interrupting 
store business and collect daily produc- 
tion and quality control information 
from all 225 outlets. 

“Carbon Copy Plus, and its sister 
product, CCExpress, let us remotely 
monitor and control the PCs at each 
store. Most importantly, they let us do 
this reliably and cost effectively from 
corporate headquarters, giving us ‘“‘up- 
to-the-minute” information on each store 
and freeing our time for other projects” 


Remote Control—and Much More! 


Steve Hendricks, and thousands like him, 
have found Carbon Copy Plus to be an 


Aseparaic Carbon Copy Plus is required for each location 
Carbon Copy Plus and CCE xpress are trademarks of Meridian Technology 


“Carbon 
| Copy Plus 
. helps us keep 
| 220 Stores 
in focus!” 


MIS Director, Fox Photo 
San Antonio, TX 





— 
ne 







indispensable tool for managing a 
business. That's because it combines so « 
many features in one easy-to-use com- 7 
munications program: Remote program — 
control, terminal emulation, back- 
ground file transfer, universal graphics 
translation, and data security to name 
just a few. 


A Special Offer! 


Carbon Copy Plus can save you time 
and money—just as it does everyday at 
Fox Photo. Now it can save you even 
more money. Until April 30th, a free 
copy of CheckIt diagnostic software and | 


Mace Vaccine (anti-virus software) will = = 

be included with each package of 

Carbon Copy Plus, Thisisas200 QBs "SRQ0ET 
value—absolutely free! See your G mae 
dealer for details. aa 
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A SUBSIDIARY OF MICROCOM 
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user. However, if a test for an argument 

needs to occur several times in the file, 

| testing for all synonyms each time can be 
tedious. 

Instead, for each set of options desig- 

nate just one as a major option. Then, at 

the beginning of the file, you could test 


ECHO OFF 
?XBACKUP.BAT ~~ backup options example 

(F I) DO IF (%1)==(&%v) GOTO BEGIN 

(£ FULL full Full) Do IF (%1)==(%%v) 8d F 

(i INc ine Inc INCREMENTAL) DO IF (%1)==(ttv) %@ I 
(incremental Incremental) DO IF (%1)==(%tv) &@ I 


FOR tétv IN 
FOR ttv IN 
FOR stv IN 
FOR ttv IN 
GOTO ERROR 
:BEGIN 
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whether a major option was used. If so, | 
jump to the working part of the batch file. 
If a synonym was used, have the batch file 


te-call itself using the appropriate major 


option. Figure 4 shows a sample applica- 
tion. —James A. Luedke, Jr.; Wellesley, 
Massachusetts 


IF (%1)==(F) ECHO Start a full backup ... 
IF (%1)==(I) ECHO Start an incremental backup ... 


GOTO END 
tERROR 


ECHO You didn't choose any of the MANY possible parametera. 


: END 








Figure 4: The batch file OPTIONS.BAT, shown above, accepts many synonyms for its command- 
line parameters. Using this technique you could also test for a drive letter. ' 


Accepting synonyms is certainly friendli- 
er than halting with a message ‘ERROR: 
Only X or ¥ are validhere.”’ It’s a nice use 
of FOR to speed things along. Another 
common batch file event that could benefit 
from using this technique is testing for a 
drive letter. For example: 

FOR ttv IN (A: B:) DO IF l==ttv GOTO START 

FOR ttv IN (a A ar) DO IF tl==ttv 00 Ai 

FOR ttv IN (b B bi) DO IF tl=ettv t8 Br 
After this test, you know that parameter 1 
contains a valid drive letter followed by a 
colon. 





Distinguish a nonexistent directory 
from one that’s merely empty 


Here’s a neat way to see if a directory actu- 
ally exists before working with it in a batch 
file. Just check the existence of the device 
name NUL in that directory. NUL always 
exists, so if there’s an error you can bet that 


es 
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Clever idea! I have used 
IF EXIST <directory>\*.* 


the directory is invalid. It is also handy in 
languages for the same purpose. Try 
tif (fopen(*\\bin\\NuL","r") == NULL) ] 


for the same result in C.—Howard Urban; 
Norwalk, Connecticut 


before, but it doesn’t distinguish between a 
nonexistent directory and one with no 
files. The NUL device (along with AUX, 


ECHO OFF 

IF “%1"=="" GOTO NOPARAMS 

IF NOT EXIST @1\*.* GOTO MAYBE 

ECHO The directory “%1" exists and has files in it. 
GOTO END 

:MAYBE 

IF NOT EXIST %1\NUL GOTO NOTEXIST 


ECHO The directory °%1" exists, but has no files in it. 
GOTO END 

:NOTEXIST 

ECHO The directory "%1" does not exist. 

GOTO END 

:NOPARAMS 

ECHO SYNTAX "“EXISTDIR directoryname" 

sEND 


Figure 5: A batch file that determines whether a directory exists. 


HOW DOES YOUR 








CON, and PRN) exists regardless of direc- 
tory. If the EXIST test for NUL fails in a 
directory, then the directory doesn’t exist. 

EXISTDIR.BAT in Figure 5 demon- 
strates the difference between the two 
methods. Pass it a directory name as a pa- 
rameter and it reports whether the directo- 
ry is nonexistent, present but empty, or 
present with files in it. 





Share Your Secrets 


Reveal your latest DOS and systems dis- 
coveries through User-to-User, We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you submit your letter 
on-disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (to join, see the ““By Modem” 
sidebar in the Productivity section). 8 





DISK _ DRIVE PERFORM WHEN 
CONDITIONS CHANGE? 


Things change. That, we know. As your needs 
grow and diversify, you have to keep your options 
open. One operating system, company-wide, he- 


picture, and requirements get more and more 
demanding. 
That's why our high-performance, high- capacity 





disk drives offer you full support for PC-DOS™, MS-DOS® Novell® XENIX® OS/2™, UNIX®, 


Macintosh®, PICK and PC-MOS/386™. 


With Priam® you get fully tested compatihility and complete documentation to support 


any standard operating system you're running now. 


And any standard you're thinking ahout running. Now or later. Or, for that matter, even 


the standard you're not considering. Yet. 


With Priam you get the speed—18 millisecond seek time—and the range, from 40 to 





330 Megabytes, internal or external, magnetic or optical—to take you wherever you need 
to go. Even if you don't know yet where that is. Even if you have to change direction. 

You also get the assurance of longer, more reliahle operation, with the industry's highest 
Mean Time Between Failure specification and warranties of up to three years. 

Call us today at 408-434-1640, Dept. 202. Ask us about the support we offer for the 
operating systems you're running. Or considering. 

At Comdex, see us at Booth 870. 


ELS PRIA 
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Aw...What the Heck! 


EXTREMELY POWERFUL 


DesignCAD 3-D version 2.0 is ss powarful 
as most CAD systems coeting $5D00 - 
$10,000! Features like: Complex Extrusions- 
linear, sceler, and circuler, Blending of Sur- 
faces, Shading, Cross Sectioning, Complex 
Sweeps and Tranelations, and Boolean opera- 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available... et 
eny price! Engineers, Architects and Consub 
tants constantly tell us that they use CAD 
systems costing thousands of dollers which 
@fa not as powerful as DesignCAD 3-D. 








DesignCAD 3-D version 2.D te aveileble from most retail computer stores, or you may order directly from us. pees 
DesignCAD 3-D is available in e number of foreign languagee from distributors throughout the world. All you 
need to run DesignCAD 3-D is sn IBM PC Compatibla and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and digitizers. Free information and a demo disketta sre availsble by contacting us at 


VERY EASY TO USE 

Just because DeeignCAD 3-D is powerful doean’t 
mean it ts difficult to use. Single keystroke com- 
manda and aide-bar menue which give ahort direc- 
tione on how to proceed make DesignCAD 3-D s 
snap to usel While not required, DesignCAD 3-D 
eupports all popular digitizere and mice. 
Many of the older, mora cumbersome CAD systems 
require weeks of training before a usar can be 
productive. DesignCAD 3-D users find they can be 

roducing useful drawings in a matter of minuteel 
In a recent CAD contest only one contestant was 
able to mstch our ay ees The package sold 
for $3000.00, The other packages up to 
twica sa | to perform the same drawing and 
cost up to $5000.00! 
Still don’t believe us? Tha goblet pictured below 
required only 16 keystrokes and 3 commands to 
createl The top, front, side, and isometric views 
were created simultaneoualy...in less thsn ona 
minutal 


DesignCAD 
3-D 
only $399! 


WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performanca ratio. Many people 
make tha serous mistake of thinking that it is neces- 
sary to spend thousands of dollars to obtain '’"a good 
3-DCAD system.” This ts not true! We talk to people 
everydey that are sadly disappointed with their 
“expenave’ CAD systems. Don't be one of them! 
Call us and we will send you a complete set of 
literature end a free slide show demo disk. Once 

compere DesignCAD 3-Dvereion 2.0 with other 
su systeme we know you will choose DesignCAD 


DON'T TAKE OUR WORD FOR IT 
Here ia what other peopla have to say about Desigr- 
CAD 3-D: 

“After you've worked with DesignCAD, the single 
keystroke commanda are aimple to ramamber and 
it becomee easy to “flick one kay” to axecute 3 com- 
mand. An extremely ergonomically designed pro- 


ram. 

7 HENRY LEVET, Lever & Daigle Architects: New Orteena, LA 
Designed a 65,000 3q. it. nursing home using DesignCAD 
“Recently | worked with a firm thet builds decks. 
They purchased your product on my recommenda- 
tion. | sat down with them end in two hours they 
wera very proficient in DesignCAD, Now they are 
more effective; and we can communicate... it's 
wonderful to be able to do s block rapeat 42 times 

and there are 42 2x4’s to make tha deckl” 
A TURNER Architect, TAQ Ltd.- The Woodlends, Texas 
“Allows scientists and engineers to axpend minimum 
time learning and using CAD softwsre so that their 
time can ba expended on the project et hand. It 
elso silowa scientists and enginaara to quickly 
present to managementall views of s eubject (3-D).” 
DR STEVENS. NASA Space Scientist/Engmear 


HOW DO | GET ONE? 
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VERY LOW PRICED 

The first question eaked by meny people is, 
“Why is DesignCAD 3-D pnced so low?” The 
answer? Aftar developing DesignCAD 3-D 
vereion 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets on 
the market We took employee polls. Finslly, in 
the great American Tradition, we said, “Aw... 
What the Heck! Let's see the other guys 
beat this price!” DesignCAD 3-D veraion 2.0 
sella for $399, 














“American 


Business Computers, Inc. 


327 South Mill Street 
Pryor, OK 74381 
818/625-4844 
FAX: 01-918-825-635a 
TELEX: €102400302 


PRODUCTIVITY 


@ EDITED BY CRAIG L. STARK 





POWER USER 


A simple way to avoid bypassing your error trapping in Clipper and FoxBASE programs; 
converting ASCII database files to WordPerfect merge files. 





Here’s a macro that converts 
comma-delimited ASCII database 
files to WordPerfect merge files 


When I switched to WordPerfect, 1 could 
no longer use the ASCII-delimited data 
files created by dBASE’s COPY DELIM- 
ITED command for form-letter merging. 
WordPerfect uses a different format. 

In an ASCII-delimited file, fields are 
separated by commas and each record is 
terminated by a hard carriage return. Char- 
acter fields are enclosed in double quotes. 
In a WordPerfect data file, on the other 
hand, fields are separated by a Merge R 
and each field occupies a separate line. 
Records are terminated by a Merge E that 
occupies a line of its own. 

The DBCONVRT macro shown in Fig- 
ure | converts ASCII-delimited files into 
the WordPerfect merge file format. 
DBCONVRT looks for all the hard returns 
and replaces them with a Merge R (“R), a 
hard return, a Merge E (“E), and another 
hard return. Next, it searches for all the 
commas and replaces them with a Merge R 
and a hard return. Finally it searches for 
the rest of the double quotes and replaces 
them with nothing. 

If the last field in the ASCII file is en- 
closed in double quotes, the last step above 
could feave a blank space before the last 
Merge R in that record. Thus, 
DBCONVRT goes on to replace all occur- 
fences of space-Merge R with a simple 
Merge R. 

There could also be a Ctrl-Z (°Z) char- 








programs, such as dBASE Ii!+, insert this 
end-of-file marker at the end of ASCII 
files. The last step of the macro eliminates 
this “Z. DBCONVRT goes to the end of 
the file, searches backward for the last 
Merge E and hard return, and then deletes 
to the end of the page. This gets rid of any- 
thing (in this case, the *Z) after the final 
Merge E and hard retum. 

To use DBCONVRT, load your AS- 
Cll-delimited data file into WordPerfect. 
If any records take up more than one line, 
set your margins so they don’t. Execute the 
macro DBCONVRT by pressing Alt-F10 
and supplying the macro name. After- 
wards, reset the margins. Save the result- 
ing file and use it as the secondary file 
when you execute the merge (Ctrl- 
F9).—Lee Combs; Davisburg, Michigan 


<Ctrl-Flé> 

DACONVRT<CR> 
<Home><Rome><Up> 
<Alt-F2>" 

<CR><F2> 
<F9><CRO<CSHEt-F9><CRO<F2> 





Allmost any database or personal informa- 
tion manager can export information into 
comma-delimited ASCII files. This handy 
macro makes those files immediately ac- 
cessible as WordPerfect merge files. The 
original macro was written for WordPer- 
fect 4.2, but it’s easy to fix it up for Word- 
Perfect 5.0. In WordPerfect 4.2, Shift-F9 
immediately inserts a Merge E (“E). In 
Version 5.0 you must press the E key after 
Shift-F9.—Weil J. Rubenking 





You can use WordPerfect’s cut-and- 
paste buffer as a third document 


An undocumented feature in WordPerfect, 
Version 4.2, provides an alternative way 
to save to and retrieve from the temporary 


Begin macro definition 
Cell it DBCONVRT 
Get to the top 
Find and replace without confirm 
Find hard returna ... 

+. and replace with Merge 


R code, hard 


herge £ code and another hard return 


<Rome><Rome><Up> 
<ALt-F2>q 

e<F2> 
<F9><CR><F2> 


<Nome><Home><up> 
<Alt-F2>4 

“<F2> 

<F2> 
<Home><Rome><Up> 
<Alt-F2>N 
<Space><F9><F2> 
<F9><F2> 
<Rome><Rome><Down> 
<ShEt-F2> 
<Shft-F9><cr><Shft-F2> 
<Ctrl-Fgbn>¥ 
<Rome><Home><Up> 
<Ctrl-Fia> 


Get to the top 
Find and replace without confirm 
Find commas .. 

«+ end replace with Merge R code follo 
by @ hard return 
Get to the top 
Find and replace with confirm 
Find cherecter ™ 

+. end replace with nething 
Get to the top 
Find and replece withdut confirm 
Find a apace and Merge R .- 
«e. ond replace with e Me Ege R 
Get to the bottom 
Search backwerds 
Find leet Merge £ end herd return 
Delete to end of pege 
Get to the top 
End macro definition 





Figure 1: The macro DBCONVRT changes a comma-delimited ASCII file into a WordPerfect 
acter at the end of the ASCII file. Some | merge file. 
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Boomerang 


A BREAKTHROUGH 
IN POWER PROTECTION 





Every day. dips and surges of electric 
power threaten the data you put in your 
computer, an invitation to disaster. 
Introducing BOOMERANG™, a power 
protection system that automatically saves 
your work in progress in the event of: 
e Power failure, blown fuse, or brownout. 
e Accidental pulling out or tripping 

over the cord. 
e Forgetting to save your RAM disk 

before turning off the switch. 
When normal power returns, BOOMERANG 
restores ynur data to you with a single 
command. Requires [BM ® PC, XT. AT®, or 
100% compatible. 256K; internal hard disk; 
DOS 2.1 or later. 
When you compare power protection, only 
BOOMERANG solves the whole problem: 


= 
Boomerang Saver 

Automatically saves Onk, to point 
state of entire system of last save! 
\ _ Provides a battery Ont to point 
hacked up RAM disk of last save! 
"Protects against YES Only to pomt 
user error of last save| 
ee a 


Increases hard disk 
ie bi parking heads 










at $299, Havgttace pays 
for itself with the first save! 

30-day money back guarantee. 
...call your local dealer or call... 


817-540-0938 
MICRO/* 


Microsync 

2107 W. Euless Blyd., Euless, TX 76040 
Boomerang and Microsyac are trademarks of 
Microsyne, Inc. [BM and AT are registered trademarks 
of International Business Machines Corporation. 
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save buffer. There is also a way you can 
append to the buffer. By taking advantage 
of these facilities, the buffer can become, 
in effect, a **third document.”” 

To save to the buffer, block the text 
with Alt-F4, press the Save key (F10), and 
simply press Enter when you're asked for a 
block name. You can similarly retrieve the 
text with Shift-F10, again pressing Enter 
when asked for a document name. Since 
these two methods use function keys only 
(no numbers), they’re handy for people 
like me who often confuse the function 
keys along the top of the keyboard with the 
number keys on the row below. 

The fact that you can append text to it 
gives the temporary buffer its real power. 
This is especially useful for combining text 
from document | and document 2. To do 
this, start by using one of the methods de- 
scribed above to save your first piece of 
text. Then, for each additional piece of text 
you want to include in your **third docu- 
ment,”’ block it and then press <Ctrl- 
F4>3 (move, append). Hit Enter when 
asked for a document name. The buffered 
“third document’’ will grow with each 
Append and can be retrieved at any time by 
using one of the methods above. 

Note: Include a hard retum or trailing 
spaces at the end of each piece of appended 
text because it will be appended exactly at 
the point where the previous text ends. 
Without hard retums or trailing spaces, 
you will soon have a very long, continuous 


piece of text in the buffer.—Paul C. Har- | 


din; Champaign, Illinois 


With only one change, Mr. Hardin’s 
technique will work equally well in Word- 
Perfect 5.0. To append, you press <Ctrl- 
F4>BA rather than <Ctrl-F4>3. Note 
also that you can’t use the cut-and-paste 
block features for anything else while 
you’re accumulating text in the temporary 
buffer. If you move or copy a block, that 
block will take the place of the text in your 
“‘third document.’” 

When you Move or Copy text in Word- 
Perfect 5.0, you must immediately move 
the cursor to the new location for that text 
and hit Enter. If you'd rather just put the 
text into the cut-and-paste buffer for later 
retrieval, the F10-Enter sequence does it. 
This may prove easier for users accus- 
tomed to Version 4.2.—Neil J. Rubenking 








Here’s the way to avoid accidentally 
bypassing your error trapping in 
Clipper and FoxBASE programs 


An often-overlooked danger in Clipper, 
FoxBASE, and similar applications that al- 
low the VALID clause as part of a GET 
statement, is that pressing the PgDn key 
completes the READ. This bypasses and 
disables all subsequent VALID clauses. 
For example: 


@ GET firstname 

6 GET lastname VALID lastname>’ ’ 
@ GET city VALID city>’ ’ 

@ GET zip VALID zip>’ ° 


In the example above, you are append- 
ing new records using a series of GET 
statements followed by a READ. The pro- 
gram contains VALID clauses to make 
sure that the fields in each newly-entered 
record meet the necessary criteria for your 
file’s integrity. (In this simplified exam- 
ple, the only requirement is that you not 
leave the field blank.) If you strike PgDn 
(or Ctrl-W) in the middle of the GETs, 
however, all subsequent VALID state- 
ments will be ignored. The new record is 
added to your database, but the error trap- 
ping has been defeated. 

In Clipper, the solution is to disable 
both the PgDn and Cul-W keys (keys 3 
and 23), using Clipper’s unique SET KEY 
command. To do this, simply include the 
following in your procedure file: 


PROC nothing 
RETURN 


Then, prior to entering the new record’s 
data, issue the command 


SET KEY <expN> TO nothing 


Now when the program is running and you 
strike that key, ‘‘nothing’’ happens. 
—N. E. Andersen; Fargo, North Dakota 


Innormal use, of course, Clipper’s unique 
SET KEY <expN> TO <procedure> 
command is used to DO something when 
that key is struck. (<expN> is the key’s 
INKEY() value, a list of which can be 
found in the manual’s Appendix G.) It’s a 
creative trick to use this facility to ‘‘DO 
nothing.” 

Remember to reenable the keys after 
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At Last, Someone Got It Right... 
The World's First Perfect Keyboard! 


asia em we 


IF NOT 100% PLEASED 
FOR XT, AT, 386 TYPE SYSTEMS (lour only risk is cost of shipping) 


ae what the experts say... 
intended them...revolutionary uch needed... 


Better than any 
it keyboard...du Pica tea ceo reneged oF the ortebeal TO keyboard.. Awana 
ee len Po Week. own model...durable, well-designed, sensible and has just the right feel...” 
ry 














Ss Raa Satara 7 bis e fionsd tinal any renee eaity. 
My ears can tell when my fingers have and when I'm flying across 


ae eer the ind of eedack they evident need 


| duping. on the eet. is more ee 
on any of the replacements I've tried”’ 
Jonathan Ma! 


tzkin, PC Magazine 


Northgate Designed OmniKey/102 In Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features You'll Find Only in the OmniKey/102 





" febeerdincd iG RES Wry is ere i Belongs, next to No.l lm =" t 
keyboard a key on the top numeric row. a WHR HOURS CENTRAL TE 
@ CTRL key is where you expect to find it, Giese) arama 1-800-526-2446 
co a a a too, next to letter A. “ 
se pe eek yd 1 CapsLock key is next to space bar. | Order yours today Hurry, Supplies may be Limited. 
everyone us they ng for increased © 9 Curser and screen control keys on WNORTHGATE COMPUTER SYSTEMS « 13805 industrial Park Bivel, Sule 110 © Plymouth, MNSS441 
yping ‘ separate pad. SE Yee Ship my Oey Koy'102 order's). | understand | may use 
@ Exclusive Northgate Click/Tactile touch = Four veys. ee eo aie ud Sah atts A ra coe 
using Japanese separate cursor arrow SVSTEMS 1M 
eiectro:mecharical Ney ewiches rated fir @ Full Numeric Keypad AND WE'VE EVEN wics a 
virtually a po dg tela a le dali Company 
w Tivee- Mar UNCONDITIONAL NDAN Sadtn Ship to {Addreas) 
ROW. Spread sheet users and accountants 
ies breaks, we fix or love this f a ‘Ste Zip. 
Ee window peril i strip 80 YOu can compulee supplier 
LED light panel for CapsLock, NumLock = 
and Scroll Lock (IBM doesrit have lights) Function Key notes to yourself. Seenrntee gh (pomnapelente 
"ESC, CTRL, SHIFT, ALT keys are color sul iohstw ral sto On ey ey aeocctmeae, | Te TE rece TOTAL 
cored Red, Red, Green, Blue el hee na, 65 i aie Oa youn Forqurany yooseproneoue | —OmtKey@ Sense § 
si z to stay fee! 012 683-0111. = Cres eran § — 
bs Hater yi is doublewidth Both Shit, © New Slim-Line ergonomic profile. Geenchasenwce | L — seeMocs soto &____&_ 
keys are oversized for error-free operation. @ Pop-up back Jegs adjust typing angle for proceseang beiore shipment 
© CTRL, SHIFT, ALT Keys ae aligned maximum comfort. | TeScremesrarse | TTMLOFORDER _—— 
© 100% Novell ELS Software Compatible. 2) Urs Second Day ect $200, Prepaid amount enciosed $e 
x} Overnight add Pease charge to my (Vise (() MasterCard Account 
{ ™ e i] nm we (Cand No, apie 
Now! PS/2"" Compatible! => 
Serr * Renee same antec ee 
Yes, Omni Key can be used with IBM PS/2 models 30,50, 60, 80 ONLY $25.00 additional 








New 


Lower 


Prices! 
Call Today For Free Catalog 


286 386 
Memory 360K ~-Si2k —~iMeg_ 
Processor 8088 80286 80386 
10MHz 10MHz 16 MHz 
360K = 1.2Meg 1.2 Me 


Phoenix Phoenix Phoenix 
20MHz 25 MHz 


425 $799 $1699 


Networks 


NOVELL 4 User Network 
$6150 (8 User--$10,500) 


Everything needed, including a Hi-Speed 
Server & Ethernet Cards (10 Mbits/sec.). 


r Wi 3 Workstations 
t= 9088-10 MHz 
ou 640K RAM 
Monitor 

Ethernet Card 


Free Hardware & Software Installation, Configuration 
Avellable, Call For Help a! Z 
Network Your PC’s 


We Have The Hordwere ond 
Sofware to Network Your Existi 


Need Help Making The Right Decision-Call Us. 
rr eee 


1-800-253-4001 ex. 16 


Fax (405) 243-2810 
LTD. 


Innovative Technolo; 

teed in stoc! AR haty Necpiuscaecal rr 
reid, 0) a3. 1500 (ee MSAIMG NO SUR- 
CHARGE *, Add 4% 


0, Box 726 Etk City, OK & 
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data entry with the command 
SET KEY <expN> TO 


FoxBASE, which substitutes the more 
limited ON KEY command for Clipper’s 
SET KEY TO, presents a more difficult 
problem. ON KEY allows only one key to 
be redefined. Thus, you can disarm PgDn 
with the command 


ON KEY=337 DO nothing 


but this still leaves Ctrl-W in force. Hope- 
fully, Fox will expand its ON KEY capa- 





bilities beyond a single key in future ver- 
sions.—Brad Stark 





Productivity Tip 


| Word-counting programs are useful, but 

they are not necessary with most word pro- 
cessors. To get a quick word count, set 

your margins to give 65 characters per 
line, count the number of lines, and multi- 
ply by ten. If necessary, get the number of 
lines by multiplying the number of pages 
by the number of lines per page. For nor- 
mal text, the total will rarely be off by as 
much as 100 words. 





Indexing on related fields lets you 
check, analyze, and report on 
dBASE III/IV data 


In any relational database system, there are 
times when it would be useful to index a 
‘*parent’’ database on a field of its related 
offspring. Though the dBASE IIT docu- 
mentation doesn't mention this as a possi- 
bility, you can do it. 

Assume, for example, that you have a 
large parent database called SALES.DBF 
whose fields include Custid, Partit, Qty, 
and Date. Its offspring lookup file called 
CUST. DBF is indexed (and related) on the 
Custid field and includes the information 
on each customer. To obtain a list of cus- 
tomers and see what they’ve purchased, 
follow these steps: 


SELE B 

USE cust INDEX custid 

SELE A 

USE sales 

SET RELATION TO custid INTO B 
INDEX ON CUST->Name TO slsname 








Now you will be able to display data on 
each customer directly from the transac- 
tion file.—Alfonso Balzowski; San Ra- 
mon, California 


Mr. Balzowski’s technique is extremely 
useful for reporting and analyzing any 
large transaction file that is related to a 
lookup file. Thus, for example, INDEX- 
ing on CUST-> State will align all sales for 
a state-by-state report. INDEXing on 
CUST->slsmn will let you analyze how 
well each individual salesperson has per- 
formed. 

Remember that Report .FRM files and 
Label .LBL files can also access fields in 
related lookup files. Suppose you have just 
used the Balzowski indexing technique 
with an .FRM to produce a printed report 
for each salesperson. Now you need a 
mailing label for each of them. You could 
accomplish this by creating a second index 
and adding the UNIQUE keyword: IN- 
DEX UNIQUE ON CUST->slsmn. A 
-LBL file will now produce a single label 
for each salesperson in the main database. 

As a precaution, before generating a fi- 
nal output, I like to double-check that ev- 
ery record in the main database will find its 
match in the lookup file. Using the exam- 
ple above, I might issue the command 


cOUNT FOR CUST->slsmn=" “ TO bad 


If the memory variable, bad, is greater 
than zero, something isn’t lining up and 
needs to be fixed. 

These techniques are equally useful in 
FoxBASE+, Clipper, or other dBASE 
clones that accept the SET RELATION 
TO command.—Brad Stark 





Share Your Power 


Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. Please include a printed 
copy. Mail contributions to Power User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to the PC 
MagNet (to join, see the “‘By Modem’’ 
sidebar in the Productivity section). [4 
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Who is Mitac? Mitac is the only company which can offer you 
IBM/Compaq-quality support, service and technology — without 
the “‘industry-standard” price. 


In case you didn’t know, Mitac has grown phenomenally in the 
past 15 years and now supports over half a million satisfied users. 
That makes us one of the top 20 manufacturers worldwide. 


Mitac’s R&D staff engineered the 
first small-footprint micros to 
offer you full expandability and 
highly integrated features over 
a year before Compaq moved 

to small-footprint design. 

And we are one of the only 





mul, 


See us at BOOTH 2808 


\ @ 
COMPENSpring '89 
April 10-13, 1989 
McCormick Place 
Chicago, Illinois 


vendors to sign a cross-licensing agreement with [BM to give you 
a choice between AT and PS/2 technologies. 


In the unlikely event you need service on a Mitac machine, all our 
products are backed by a full one-year warranty, TRW service 
policy and responsive hotline technical support. 


Now that you know 

who Mitac is, ask your 

local dealer for complete details 
about Mitac computers — 


or call American 
— Mitac Corp. at 
= a 1-800-MITAC-U:S. 
ea er Po 





Cc 


When reliability is a decisive factor 


Mitac’s Paragon line is distributed in the United States by Schweber Electronics, Gates/FA and Authorized Mitac Dealers and VARs. 


Canadian distribution is handled by TLS. 





IBM logo, IBM, AT and PS/2 are trademarks of International Business Machines Corp. Compaq logo and Compaq are trademarks 


of Compaq Corp. 
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PB-8526MS 14” Uniscan $459 Video 7 

Polaroid FastWrite Video Adapter $349 
Palette EGA Plus 2399 Vega Deluxe Adapter 209 
Princeton Graphics Vega VGA Adapter 279 
UltraSync 12” VGA 479 
Seiko Instruments 

CM-1430 14” VGA 639 






















Taxan 

770+ Multi-Vision 14” RGB 499 

Wyse Terminals 

WY-30, 50, 60 Call e 
MULTIFUNCTION CARDS logical Gonnection 
ATD-ZuckerBoard 

Color Half Card 79 


Monochrome Graphics Adapt. 79 
576K Half Card Memory 59 
AT-Primary Memory Board 99 


AST 

Six Pak Plus Board 119 

VGA Plus Adapter 389 

Hot oot see Board 349 

Rampage/286 512K 399 

Boca R h STORAGE DEVICES 





TopHat 128K Expansion 129 
BocaRam/XT 0-2MB Board 109 | Everex 
BocaRam/AT 0-4MB Board 149 FlaeP, Stream 40 40MB Int. 359 


BocaRam/30 0-2MB 119 Excel Stream 40T 40MB Int 529 
BocaMCA Serial/Parallel 145 Excel Stream 60 60MB Ext 979 
Boca Multi EGA 189 | lomega 
z x: DCA Bernoulli Box 1] Int 789 
g Expansion SIS oard Irma 2 3278 Board 729: | a 
anced NS: Emerald Maynstream 60MB PS/2 Ext. Call 





: . tS 
1/Game Por 3XTwin Local 5251 Emul. 669 | Miniscribe 


3XMate-48 5250 w/4B00Bd 1349 | 8425 20MB 3%" 40Msec 259 
Everex 3650 40MB 5%" 61Msec 349 
Ram 3000 Dix. 0-3MB Bd. 89 3053 44MB 5%” 25Msec 499 
RAM 8000 Dix. 0.8MB 16-Bit 289 | 6085 70MB 54” 28Msec 599 
Micro Enh. Dlx. 800 x 600 179 : 

EVGA 256 Colors 1280x600 279 | Tiy'4440 40MBont Tape 369 









Sth Generation ¥ 
Logical Connection 256K = 429 ie EOMBnENEES 445 
Hercules 
cial tse) InColor Card 199 PC-TOO 
Graphics Card Plus 169 TD-4000 40MB TapeBackup 339 
VGA Card Cal] | Plus Development 
Amdek Network Card Plus 339 20MB HardCard 539 
Video 210 Monochr. Amber $ 88 Intel 40MB HardCard 689 
Video 410 TTL Monochrome 145 20MB/40MB Passport Call 
Video 432 PS/2 Monochrome 169 pee pes ea ae Seagate 
Color 632 14” VGA 640X480 359 AboveBoard Plus Si2K 429: | S7-225 20MB w/cont 269 
Color 732 PS/2 VGA 419 AboveBoard Plus /O 512K 579 ST-238 30MB w/cont 289 
Cornerstone. Inboard 386/AT 80386 CPU g99 | ST-4096 80MB Full Height 579 
SinglePage Display 899 Connection CoProcessor 759 | Sony ‘ 
Magnavox 8087 PC/XT CoProcessor 95 3%" 720K Floppy Drive 89 
eee ane ae 8087-2 PC/XT 8MHz CoP. 135 | Sysgen 


7CM8515 14" Comp./RGB 279 


: Bridge-File 5%" External 249 
7BM749 14” Flatsquare VGA 149 80287-8 IBM XT 8MHz CoP. 219 ridge-File emma 


80387-16 16MHz 80386 399 | Bridge-Tape 40MB TapeBkup 499 


CM8762 14” Comp./RGB =. 249 Orchid Technolo Oinni Board Controller 79 
9CM053 14” HiRes EGA 369 TinyTurbo 286 4 285 SmartImage 60MB Internal 479 
9CM062 14” VGA Color 349 | Packard Bell RamQuest Il Board 545 QIC-File 60MB External 599 
NEC PB-1272 12” TTL Mono —s $_ 79 ProDesigner VGA Adapter 329 DuraPak 15MB Removable 979 
Multisyne 2A 539 | PB-1472 14” TIL 132 Col. 109 Paradise Weltec Laptop Subsystems 

JC-1402 Multisync 589 PB-1422EG 14” HiRes EGA 359 AutoSwitch EGA 480 Call Epson 360K Ext. Floppy 199 


NEC 1.2MB Ext. Floppy 199 
Zenith 360K Ext. Floppy 199 
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For Quality Computer Products. 











COMPUTERS 


AMSTRAD 

PPC-640 Portable $849 
AST 

Premium 286 Model 80 1459 
Premium Workstations Call 
Compaq 


Desktops and Portables Call 
NEC 

MultiSpeed HD 20MB 2299 
ProSpeed 286 16MHz 80286 New 
UltraLite Laptop 9.83 MHz New 
PC-TOO 

640K 8MHz 8088 Dsktp. 589 
512K 8MHz 80286 Dsktp. 799 
512 12MHz 80286 Dsktp. 899 
20MHz 80386 Dsktp. 2699 
Sysgen 

ProSystem 12MHz w/40MB_ 1999 
Toshiba 

T1000 8088 Laptop 789 
T1200 Floppy/HD Laptops Call 
T1600 12MHz 80C286 20MB Call 


Wyse 

80286/386 Desktops Call 
Zenith 

80286/386 Desktops Call 


SuperSport Lptps. w/Mod. 1999 


COMMUNICATIONS 


Anchor 

1200 Baud Internal 49 
2400 Baud Internal 139 
2400 Baud External 169 





ATD-Zuckerboard 

1200 Baud Internal 60 
2400 Baud External 129 
Everex 

Evercom 12 1200 Baud Int. 80 
Evercom 24+ 2400 Int 149 


Evercom 24E+ 2400 Ext 199 
Hayes 
SmartModem 2400 Baud 429 


Intel 

2400B Classic Internal 249 
PS/2 2400B Internal 279 
Murata 

M1200 Facsimile 779 
Packard Bell 

2400 Baud Internal 149 
PBFAX 100 Group Ill Call 
Panasonic 

FX-89 Fax Board 699 


FX-505 Hi-Res Scanner 1049 








Practical Peripherals 

1200 Baud Internal $ 65 
1200 Baud Stand Alone 109 
2400 Baud Stand Alone 189 
Sharp 

FO-220 Facsimile Machine 999 
FO-420 Facsimile Machine 1299 
U.S. Robotics 


1200 Baud Direct Int 79 
1200 Baud Direct Ext 99 
2400 Baud Direct Int 159 
2400 Baud Direct Ext 179 


PRINTERS 





Alps 
ASP-1000 9-Pin Flatbed 189 
Allegro 24 24-Pin Flatbed 349 





Brother 

M-1709 240cps, 132 Col. 369 
HR-20 20cps Daisywheel 329 
HR-40 40cps Daisywheel 589 
Epson 

EX-800 300cps, 80 Col. 369 
FX-850 264cps, 80 Coll. Call 
FX-1050 264cps, 132°'Col. Call 
LX-800 180cps, 80 Col. 189 
LQ-500 180cps, 24-Wire 299 
LQ-850 330cps, 24-Wire Call 
LQ-950 264cps, 24-Wire Call 
LQ-1050 330cps, 132 Col. Call 
LQ-2550 500cps, 24-Wire Call 
NEC 

P2200 Pinwriter 24-Wire 359 
P5200 Pinwriter 265cps 519 
LC-890 PostScript Laser 3295 
Okidata 

ML-182+ 180cps, 80 Col 249 
ML-320 300cps, 80 Col. 359 
ML-390 270cps, 24-Wire 499 
ML-393 450cps, 132 Col. 989 
Panasonic 

KX-P1180 192cps, 80 Col. 189 
KX-P1191 280cps, 80 Col. 259 
KX-P1124 192cps, 24-Wire 339 
KX-P1592 180cps, 132 Col. 389 
KX-P1524 24-Wire, 132 Col. 579 
KP-P4450 Laser Call 
Star Micronics 

NX-1000 140cps, 80 Col. 169 
NX-1000 7-Color, 80 Col. 239 





Aldus 

Aldus PageMaker Ver 3.0 469 
Ashton-Tate 

dBase 1V 459 


* 


ULTANTS TO HELP YOU CHOOSE F 














MultiMate Advantage Il $289 
Borland 

Paradox R-Database 439 
Quattro 149 
Breakthrongh 

Project Manager 3.0 355 
Central Point 

PC Tools Deluxe 50 
PC-Il Option Board 129 
DAC Software 

DAC-Easy Accounting 60 
Sth Generation 

FastBack Plus 98 
Fox Software 

FoxBase+ Development 199 
Funk Software 

Allways 90 
Sideways 40 
IMSI 

OptiMouse w/Dr. Halo lll —80 
Intuit 

Quicken 33 
Logictech 

C7 Mouse w/Software 80 
ScanMan Scanner 189 
Lotus Development 

Lotus 1-2-3 289 
Lows Agenda 289 
MECA 

Managing Your Money 119 
Meridian Technology 
CarbonCopy Plus 5.0 119 
Microrim 

R:Base for Dos 2.11 439 
Microsoft 

Serial or Buss Mouse 109 
Windows 286 Ver 2.1 70 
MSC 

OmniMouse 49 
Nantucket 

Clipper (Summer 87) 419 
Peter Norton ; 
Norton Commander 40 
Advanced Utilities 80 


VA 
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PaperBack 
VP-Planner Plus 2.0 
Peachtree 

Complete Accounting 
Quarterdeck 
DESQView 2.02 
Server Technology 
EasyLan Starter Kit 
Software Publishing 
Ist Choice 3.0 

Ist Publisher 2.0 

Ist Graphics 

The Complete PC 
Handscan For PC 
Complete Answ. Machine 
The Software Group 
Enable Version 2.0 
Traveling Software 
Lap-Link Plus 
WordPerfect Corp. 
WordPerfect 5.0 














In U.S.A. 


800-233-8950 


In Canada call: 800-233-8949 


All Other Areas call: 717-327-9575 Fax call: 717-327-1217 
Edncational, Governmental and Corporate Organizations 


Call toll-free: 1-800-221-4283 


CMO, 101 Reighard Ave., Dept. B1, Williamsport, PA 17701 
Over 400 000 SATISFIED CUSTOMERS * MAJOR CREDIT CARDS ACCEPTED 


POLICY: Add 3% (minimum $7.00) shipping and 
handling. Larger shipments may require additional 
charges. Personal and company checks require 3 weeks 
1o clear. For faster delivery, use your credit card or send & 


ME ABE 





$119 
169 


179 
90 
80 
89 


179 
259 


399 


219 




















MMC 


ICROCOMPUTER 
ARKETING COUNCIL 


cashier's check or bank money order. Credit cards are ¢ "© Ore Mewerg Ancram re 


not charged until we ship. Pennsylvania and Maryland residents add appropriate 
sales tax. All prices are U.S.A. prices and ate subject to change. All items are subject 
with the same item only. Hardware 
will be replaced or repaired at our discretion within the terms and limits of the 
manufacturer's warranty. We cannot guarantee compalibility. All sales are final and 
relurned shipments are subject to a restocking fee. We are not responsible for 


to availability. Defective software will be replac 


typographic or photographic errors. 
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‘To learn Microsoft 
Some ain 


YOU O 
man 


this thick 





Youre looking at something you wont see 
anywhere else. 

Its called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you dont know 
the first thing about programming QB Advisor 
actually lets you experiment by cutting and past- 
ing useful sample programs right into your pro- 
gramming window. Only Microsoft has it. Only 
Microsoft could. And its} just one of the pres youll 
learn about new Microsoft® QuickBASIC version 45 
for IBM® PCs and compatibles. 

Another is the step-by-step tutorial that actu- 
ally takes you through every stage of programming 
by working you through a complete program. 

And QB Express—the interactive way to 
learn all about your programming environment in 
a matter of minutes—not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 


a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messages and variables by simply punching a key, 
orclicking a mouse. Andabuilt- i 


in debugger that lets you see 


exactly what your program is _ Mex Quxmasic ) 


all, Mi 
BASIC is packed with enough | 
power to handle whatever prob- 
lems drove you to program- 
ming in the first place. Fact is, 
it translates your program into executable code at 
an incredible 150,000 lines per minute. 

Microsoft QuickBASI version 4.5. If program- 
ming is the only way out, this is the easiest way in. 





Making it all make sense. 


at pan rae Customers in Canada, Part nl Outside North America, call Soe i. t 1989 Microsoft All reserved. 
(206) ore ee Corporation. All rights Microsoft 


of International Business Machines 
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Redefining the function keys in GW-BASIC; avoiding a Turbo Pascal 4.0 problem with 
conditional compiling; counting words and lines in files under C. 











things that would be impossible using BA- 


A program in BASICA that accesses | SIC alone—determining the amount of 


all interrupts 


free space that remains-on a disk, for ex- 
ample. Unfortunately, BASICA and GW- 


One of the many advantages of the new | BASIC do not provide this capability. I 
generation of BASIC compilers is their | have written a general-purpose routine to 
ability to call DOS and BIOS interrupts. | overcome this problem and allow access to 
Interrupts let programmers do a number of | any of the system interrupts. 


CS:CODE, DB:CODE 
10e8B 


: 
SX, [BP+8] 
ES 


bs 
BEGIN 
o 


Bt Se 0s 96 a Se ae ne we ee 


WEAR 
e 


ee 


Return 


BF 
[BP+3),AL 
(BP],Cx 

CX, (BX44) 
DX, [BX+6 ] 
BI, (BX+8{ 
DI, (BX+18) 
AX, [BX+14] 
AX, OF FFFH 
DEP_ES 


ee me we we we se we Se we Oe 


1@ ’----- DiskInfo.Bes by Ja¢h Mastronerde 
20 OEFINT A-Z : CLS 

30 DIN REG.IN(7), REG.OUT{7) 

40 AX-O:BX=1:CX=2 :DX=3 351 =4 :DI=5:DS=6 :ES=7 
S@ SYSIMT$ = BPACE$(116) 

6@ POR X=1 TO 116 


3 NIDS$(SYSINTS, X, 1) = CHRS(VAL(°&H" + AS$)) 


IMPpuT °Which drive - <Enter> for defeult"; DS 


1P D$ = °° THER DRIVE = 8 : GOTO 140 
IP D$ < °A® OR DS > “E° THEN 160 
DRIVE = ASC(D$) - 64 

REG.IN{AX) = 256 * 6836 

REG.IN(DX) = DRIVE 

IRT.RO = 6121 

DEP SEG : X = VARPTR(SYSINTS) 

BYSINT! = PEEK({X+1) + 256 © PEEK(X+2) 


Save BF - required for BASIC 
Get veriable descriptor eddress 
Get eddress of INT no. 

Put interrupt number in AX 
Get REG.OUT®() descriptor 
Store address in cx for now 
Get REG.IN®() descriptor 
Save ES ~ required for BASIC 
Save DS -~- required for SASIC 
Skip pest data 

(BP) pointer to REG.OUTE(0) 


Celled to execute interrupt 
(BP+3) where we plece Int oumber MOV AX, ES 


, ‘Int 21h for Dos 


EB, AX 


AX, [BX+12] 
AX, OFFFFR 
DEP_DS 

DS, 


AX, SSt(BX} 


gi EGE E 


BX, DBs [BX+2] 
INT 


me 


Bx 

BX, SB: [BP] 
SS3(BX],AX 
SB: [BX+2] 


333 


1BX+14], AX 
ES 


1Bx+4),CX 


Get base eddress for veriebles (BxX+6] ,DX 
Put interrupt number into this code (Bx+8),SI 
Store REG.OUTt(@) eddress (BX+16),DI 
Set CX from REG.IN%(2) 

Set DX from REG.IN®({3) SP 

Set SI from REG: IN®(4) 6 

Bet DI from REG.IN8(5) 

Put ES in AX 

Is it -1? SYSINT 

If yes, teke defeult velue 


SYSINT (Figure 1 and Figure 2) is in- 
tended to be read from data statements and 
placed into a string variable. The string can 
easily be located using VARPTR and then 
called when needed. Like the QuickBA- 
SIC INT86 routine, SYSINT expects an 
incoming interrupt number and two integer 
arrays. One array contains the values to be 


; otherwise set EB 


3 Get DB in Ax 
Is it -1? 
If yes, take defeult velue 
otherwise set 0S 


Set AX from REG.INt(@) = BS still points 
to BASIC deteseg, even if DS doesn't 
Bet DX from REG.IN%(2) 
3; Execute interrupt 
Seve returned BX temporarily 
BX to base REG.OUTE() eddress 
AX in REG.OUTY(0) 
BX in REG.OuTtR{1) 
Os in AX 


AX,DB 
SS2{BX+12) ,AX DS in REG.OUTR(6) 
os 


old DB - OB now poiots to BASIC dateseg 
returned BS in AX 

ES in REG.OUT®(7) 

old EB 

cx in REG.OUTR(2) 

DX io REG.OUTE(3) 

BI in REG.OUTE(4) 

DI in REG.ouTe(5) 


originel BP for BASIC 
Return, skipping 3 perameters 


SPC = REG.OUT(AX) 2 FRC = REG.OUT(BX) ‘sectors/clusters, free clusters 
*SYBINT requires integere BPS = REG.OUT(CX) : CPD = REG.OUT(OX)  ‘bytes/sector, clusters/disk 


‘dim register arroye 
‘define register elements FRINT : PRINT “Logicel 
‘load SYSIMT into a string 


Disk Betup* 


“Bytes per sector 2° 


“sectors per cluster :* SPC 


“Clusters per disk 2" CPD 


“Totel disk spece 2 ";: PRINT USIRG °$99999949,"; BFS * BFC * CPD 


*@ = defeult drive 


‘leA, 2 = B, etc. 1002 DATA 
‘Punction 36h goee in AH 3 
‘drive number goes in DL 





1040 DATA 
‘get SYSINT eddress 1059 DATA 


1866@ DATA 


CALL S¥YSINT!(INT.NO, REG.IN(@), REG.OUT(@)) 1270 DATA 
210 IP REG.OUT(AX) = -1 THEN PRINT “Invelid drives" : GOTO 100 ‘AX = PPFFh 100@ DATA 


Figure 2: A BASIC demonstration that obtains the free space ona disk. 


20°33 PRINT UBING °#99999999,"; BPS * SPC * PRC 


8B, 
eo, 
4p, 
ez, 
FP, 
ce, 
ac, 
a9, 
cA, 
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placed into the processor’s registers when 
the interrupt is invoked, and the other re- 
turns the register values when it has fin- 
ished.—Josh Mastronarde; South Wind- 
sor, Connecticut 


Most DOS interrupts do not require val- 
ues to be specified for DS or ES, but SYS- 
INT does provide that capability when 
needed. If DS or ES must not be altered, 
however, then assign a -1 to the appropri- 
ate REG.IN%() array element. This tells 
SYSINT that it is to use the current seg- 
ment values rather than those contained in 
the array.—Ethan Winer 





Opening the stdprn file pointer with 
Turbo C 

The example program for “‘Redirect the 
Printer’ (Languages, January 12, 1988) is 
helpful, but it is specific to Microsoft C 
and not at all ANSI compatible. The ANSI 
Standard defines only the standard FILE 
pointers stdin, stdout, and stderr. Some 
compilers (like Microsoft C) provide defi- 


/* create stdprn for Turbo C 
* version 1 


® 
. #include<stdio.h> 
main() 


*stdprn; 


PRODUCTIVITY 


nitions for stdpm and stdaux, but Bor- 
land’s Turbo C does not. 

I have developed two different ways of 
defining stdprn with Turbo C (Figure 3 and 
Figure 4). These will work with other MS- 
DOS C compilers that do not already pro- 
vide a definition for stdprn. The same tech- 
nique can be used to define stdaux. 
—George Defenbaugh; Tulsa, Oklahoma 


A question that occurred to me is if it can 
be done this easily, why didn’t Borland go 
ahead and implement it? No matter, Mr. 
Defenbaugh found an easy way to open 
stdpm. Since the standard I/O file pointers 
are opened when a program begins, the ex- 
ample in Figure 3 simply declares stdprn as 
a pointer to FILE, and then opens it with a 
call to fopen(). Note that the filename is 
LPT1, just like you’d use it on the DOS 
command line, and that it is opened as a 
write-only text file. 

The second example, shown in Figure 
4, performs the same function, but it uses 
fdopen() to open the DOS file descriptor 
associated with the default printer. 
—Richard Hale Shaw 





A simple way to count words and 
lines in files under C 


It’s often helpful to know how many words 
or lines are contained in a file. For in- 
stance, you can divide the line count for a 
file by the number of lines per page and de- 
termine how many pages are required to 
print the file. While the Unix operating 
system has a host of useful documentation- 
oriented commands, most of these are 
missing from DOS. WC.C (Figure 5) is 
modeled after its Unix counterpart that 
counts the number of lines and words in a 
text file. Since it accepts text from the stan- 
dard input, the source code doesn’t involve 
any file-handling overhead. It counts the 
number of words and lines in the text and 
prints the results on the standard output. 
To use WC, enter 


we < filename.txt 


where filename.txt is the name of the file 
whose components you wish to count. 
—Geoff Friesen; Dauphin, Manitoba, 
Canada 


if(t(stdprn = fopen(°LPT1i", “wt"))) 
{ 


fprintf(stderr,”\nUnable to open stdprn"); 
exit(8); 


} 
fprintf(stdprn,“stdprn is open\f“); 





Figure 3: This program listing declares stdprn as a pointer to FILE and opens it with a call to fopen(). 


/* create stdprn for Turbo Cc 
* version 2 


+f 
#include<stdio.h> 
main() 


FILE *stdprn; 


if(lqstdprn = fdopen(4,“wt"))) 
{ 


fprintf(stderr,"\nUnable to open stdprn“); 
exit(a); 


} 
fprintf(stdprn,“stdprn is open\f"); 





Figure 4: This program uses fdopen() to open the DOS file descriptor associated with the default printer. 







/* we.c a wordcount/linecount program 
«/ 










#ifndat YES 
fdafina YES 1 
fandif 

#itndet No 
fidefine nro @ 
fendift 

main() 


wordcount = linecount = 6; 


finclude <stdio.h> /* haadar for gatchar() */ 
finclude <ctype.h> /* headar for isalpha() */ 


int character, wordcount, linecount, in_word = NO; 





ride! (character = getchar()) != EOP) 
if (character == ‘\n’) 


++linecount 


if (tisalpha(charactar) ) /* if not an alpha character e/ 
in_word = WO; /* set the in word flag w/ 

else if (in_word == No) /* elsa it’s fot alpha, e/ 

t /* and was in a word e/ 
in_word = YES; /* reset in word flag, and */ 
++wordcount; /* increment the wordcount */ 


) 
) 


printf(° 
printf(° 


Number of words: td\n", wordcount); 
Number of lines: td\n", linecount); 


/* get characters from standard input */ 


/e if it’s a Newline e/ 
/* increment the line count e/ 


/* print tha results ¢/ 


Figure 5: Demonstrating how easy filters are to use, WC also helps keep tabs on word and line counts. 
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“THEY USED TO SAY 
I WAS CRALY. 


# 
| 





For years they told me I was crazy. First I recom- 
mended they replace those expensive word processing 
stations with PC's. 

What happened? Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then I recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after I recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That’s not crazy, that’s 
plain smart. 


WORREEE | 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 


88 Novell Approved Software {iJ XENIX compatible HJ 2.2 giga- 
bytes of data on one tape filJ Portable, allowing one unit to serve 
many systems [iJ Read-After-Write I one Protection Hj 250 
Kbytes/sec Transfer Rate fiiJ The Editor's Choice of PC Magazine, 
PC World, InfoWorld, and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
sheet. 


| me 


° } 
1 § 
=e 
Mt Electronics 

We're backing you one-hundred percent. 
460 E. Semoran Bivd., Casselberry, FL 32707 407/331-6402 
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“We need Accounting Software 
we'll never outgrow.’ 





“You need Macola. Here’s why.’ 


Choosing the right accounting software 
can be a complicated process. And 

due to the time and money invested, 
this decision should be made only 
once—regardless of how much your 
business grows. 


There are plenty of reasons why you'll 
Never outgrow Macola Accounting 
Software. Here's just five. 


yy Reason 1: Flexible and 
Powerful. In the words of 
PC Magazine, Macola Account- 
£] ing Software “is at the top 
of its class. ..a flexible, powerful 
system that is well suited to many 
different businesses.” 


Reason 2: Fourteen Integrated 
Packages. !t's modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 


Accounting General Ledger— 
Accounts Receivable— Accounts Pay- 
able—Payroll—aAssets/Depreciation 
Distribution Inventory Manage- 


ment—Customer Order Processing 
—Purchase Order and Receiving 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling— 
Shop Floor Control—Job Costing 
—Standard Product Routing 


That's not all. There's a Report Writer 
that allows customized reporting 
and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 


Reason 3: The best 

multi-user LAN 

compatibility. No 

other software can match 
Macola’s 15 years of maturity in mini 
and micro Local Area Network (LAN) 
environments. Today, Macola is the 
Most advanced accounting software for 
LANs. That's why Macola earned LAN 
Magazine's “Product of the Year” honor 
...for the second year in a row. 


Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the only high-end accounting 
software written in Micro Focus 
COBOL... for maximum speed and 
data integrity. Source code is available. 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and 08/2. 


Reason 5: Comprehensive 
Support. Toli-free 800-line support 
is available from Macola. Or, utilize 
Macola’s nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 


These are just five reasons why you'll 
never outgrow Macola Accounting 
Software. For more reasons, more 
detailed information, “live’ demon- 
stration packages and an authorized 
reseller in your area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 
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SOF TWAR 
333 E. Center St. 

PO. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 


Accounting Software 
You'll Never Outgrow. 


IBM, PS/2, OS/2 are registered trademarks of IBM Micro Focus is a registered trademark of Micro Focus Corp. PC Magazine is a publication of Ziff Davis Communications Co. 
LAN Magazine is a publication of Telcom Library, Inc. Macola is a registered trademark of Macola, inc. 
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Leaming to write small utilities whose 
components can be used in more-complex 
programs is a key to becoming a master 
programmer. Filters are the building 
blocks for good C programs and the early 
versions of the many Unix system com- 
mands were simply filters like WC. To 
keep this filter small, compile it with Tur- 
bo C’s tiny memory model, and create 
WC.COM. Take these steps (using the 
command-line version of Turbo C and ig- 
noring the stack warning from the Linker): 

Tcc -mt we 

EXE2BIN WC.EXE WC.COM 
—Richard Hale Shaw 





Changing the function keys 
permanently in GW-BASIC 


The function-key assignments built into 
the GW-BASIC interpreter provide a 
handy shortcut for entering often-used 


b' 


ProBas et 


Pecamaing Leese 


pee amt ProBae Varsion 3.0, now with 
over 365 assembiy routines to toally hick 
QuickBASIC and BASCOM Into 0 Nigh g oe 
OYTE magazine cate 
ft CuickBASIC” Thowuance : of 
rarnmers rely on Profan to make their 
lie sasier and to enhance their programs 
with features like: 


eyeblink. You 
streons tar arger than the Glaplay screen 


‘Sick of running out of henge! space? Store 
hundreds of K in aumeric arrays oF 
extended or expanded memory 
red of using 3 udgy § ELL to DIA to 
Tead e directory or archive files? Scan sub- 
files using witd-cards 


direct 


dew 


and store thousands of lila namas dates. 
bd tie ree tel a eed Sloviedilor that will seve 
Containing text oF menu On-Line Help 
with a mouse? it’s easyi professional: and coding time 
v \ Sesame For PaoBas tbe 


ProBas ) Led ge acai wt 

biazingly fact or 

i ies UNks of data al @ciip. with file lock. Novices write 
them Siew 

10 use BASIC’ file ‘gaint Sort dia with wenn? 

lightning wet array and pointer sorts 

Search (las or arrays al 

PmoBas also has over 200 other essential 

semces inctuding handy siring, date. ime, 


assembly 2, 
dust $135, 








jory and array manipylalion, string, 
screen and dale compression, full mouse 


valuable equipment and input 
routinas and laster replacements tor moat 
BASIC commande 


ProBas aliows 
ol Setaionals to nave lima and work and iste 


quay progeare 
guickly ang zasily Alter all, bow much ia 
Indrec hours of your time really 


3 For ali versions of QuickBASIC and 
§AaSCOM ince BASCOM 8 0 for OS/2 


PRODUCTIVITY 


commands or text strings. However, most 
programmers have their own ideas about 
how these keys should be defined, and they 
inevitably end up running a small program 
to set them at the start of each session. 
Changing the key assignments perma- | 
nently is actually quite easy, using DE- 
BUG to modify the GWBASIC.EXE file. 
The only slight complication is that DE- | 
BUG cannot be used on an .EXE file un- 
less it is first renamed to have another ex- 
tension. Also, because the function-key 
settings are near the end of the file, DE- 
BUG’s ES register must be modified. The 
following steps illustrate the procedure. 
First, make a backup copy of your orig- 
inal GWBASIC.EXE file and put it away 
in a safe place. Then, rename your work- 
ing copy of GWBASIC.EXE to BAS 
-BAK, and start DEBUG by entering DE- 
BUG BAS.BAK. Next, display the ES 
register by typing RES <Enter> alone. 
This shows the current setting of ES and 





PaoMaTu is ¢ cofection of over 150 high- 


and s.comt 


Toorkrr adds ce canes ‘and haips con- 


and provides ‘comnevete “Seecrplion ot ot 

sech routine, ingluaing ary sigontnm and and 
mathematical formula the rut 

Shown in blandare no For Quick: 

BASIC 4 and BASCOM E conte Just 598.901 


PraoRer.. 


serve your Most 


pro- 
Puoker provides pop-up heip tor He 
fhe GUEKBASC programming sarrorman 
Find help on any routine alin tow ter. 

sirokes of mouse clicks Pop-up an ASCII 
chan, calculator, ecan code module, woe 
slocrarn tye yout gun hate information 

DOS program 
590.008 


130 iietds and 19 
delined masks 
od BAS 


via @ hotkey. tive cosine bel 
e ve on-line help, 
Sunt $99.00! 
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more, complete Sal BASIC source 
Tha 


ign input acrwene wih up te to 
pre-defined 


iC/Assembier subroul 
the screens No kludgy code generators 
‘Ssubrouth 


then prompts for a new value. The new set- 
ting should be 1000h more than the previ- 
ous one. That is, if RES showed 1234 you 
would enter 2234. 

Next, display the registers by issuing 
the R command and note the contents of 
the CX register. Write this value down. 
The final step is to locate the table of key 
settings and make the necessary changes. 
To do this, use DEBUG’s S command to 
search for the first string, which is LIST. 
Enter 


S ES:9 L vvvv 


where vvvv is the number that was con- 
tained in the CX register. 

DEBUG will display both a segment 
and an offset, which can then be used with 
the E command to enter the changes per- 
manently. Now enter 


D <segment:offset> L #Ad 
to display all of the key assignments, and 
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then you should type the following 
E <segment:offset> 


to enter the changes for the appropriate 
keys.—L. E. Reilly; Houston, Texas 


For each of the ten function-key assign- 
ments, memory has been reserved for up to 
15 characters plus a terminating CHR$(0) 
byte. Because GW-BASIC uses a special 
marker to indicate where the string ends, it 
is possible to create commands longer than 
the usual limit of 15 characters. However, 
any characters beyond 15 will extend into 
the assignment for the next key. If that key 
is pressed, then only the trailing portion of 
the previous string will be used.—Ethan 
Winer 





A problem with conditional 
compilation in Turbo Pascal 4.0 and 
how to avoid it 


If you’ re trying to write code that will com- 
pile correctly under both Turbo Pascal 4.0 
and Turbo Pascal 5.0, you can usually get 


around most of the differences by using | 


conditional compilation  direc- 
tives—{$IFDEF Ver40}, {$IFDEF 
Ver50}, and so on. Unfortunately, there’s 
one big stumbling block posed by Turbo 
Pascal 4.0. It generates an error when it 
sees an unknown compiler directive, even 
if it is in a block of code that won’t be com- 
piled. For example, 


{$IFNDEF ver4@} 
{$A-} 
{SENDIF} 


would produce an error at the line contain- 
ing the unknown Turbo Pascal 5.0 direc- 
tive {$A-}. 

The only way to get around this is to put 
the {$A-} in an include file, say AMINUS 
.INC, and change the {$A-} above to {$I 
AMINUS. INC}. (Interesting side note: 
Turbo Pascal 4.0 handles statements like 
{SIFOPT A+} correctly.}—Brian Foley; 
Scotts Valley, California 


Conditional compilation makes it easy to 
generate and maintain different versions of 
your programs. The compiler itself sup- 
plies some conditional symbols—for ex- 
ample, Ver40 or Ver50 for Versions 4.0 


| 
| 





and 5.0, CPU86 and MSDOS for all cur- 
rent versions, and CPU87 if an 80x87 
math chip is present at compile time. You 
define your own symbols either by insert- 
ing a {$DEFINE symbo}} in the program 





w Conditional compiling 
makes it easy to generate 
and maintain different 
versions of programs. 


code, by specifying the /D option on the 
TPC command line, or by selecting Op- 
tions/Compiler/Conditional defines in the 
integrated environment. 

Regardless of what kind of conditional 
symbol you use, Turbo Pascal 4.0 will 
stumble on an invalid compiler directive 
even if it’s in a block of code that’s not be- 
ing compiled. Version 5.0 doesn’t have 
this problem, fortunately.—Neil J. Ru- 
benking 





In Turbo Pascal, Versions 4.0 and 
5.0, sometimes 0.0 is negative! 


I have found that Turbo Pascal 4.0 has a 
bug in its floating-point routines when us- 
ing the types DOUBLE and EXTENDED. 
When a number is made negative by sub- 
tracting, for example, 


Y3= -¥; 


and the result just happens to be 0.0, Turbo 
Pascal 4.0 will print a negative sign in 
front of the 0. 

To solve this problem I wrote a little 
routine that I call every time I write double 
or extended values. 


IF ¥ = 0.0 THEN Y := 0.0: 


By assigning Y to be 0.0, the variable is 
initialized to zero with the sign bit re- 
set.—K. F. Wong; Edmonton, Alberta, 
Canada 


This behavior seems odd, but it’s exactly 
what’s specified in the “‘Inside Turbo Pas- 
cal’’ chapter of the manual. In the descrip- 
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ery desktop Laser Printer 
Labels, guaranteed to feed 
automatically from your paper 
tray without melting or peeling 
off inside your HP” Apple,” or 
other popular laser printer. 

Ask for Avery Laser Printer 
Labels (Product code #’s 5160 
through 5165) wherever computer 
and office supplies are sold. 

Or call 1-800-535-3232 ext. 30 
for a free sample 
pack or the dealer A, 
nearest you. 

AVERY 
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EASYFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 
ABS “screen draw"’ program that makes you do most of the work. 

EasyFtow is a powertul full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

> Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

»> Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFLow automatically breaks the chart up & prints it in page size pieces. 

&> Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

> User friendly: Don't take our word for it. PC Magazine says ‘‘EasyFLow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’’. [March 10th 1987 issue, page 278.) 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> It plots: On HP7440, 7475, 7550, 7570, 75858 and compatible plotters. 

> | works: We are contractually prevented from mentioning the name of the ‘'big 
eight’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFrow 

> Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyF.ow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

by M.0., cheque, VISA, Mastercard or Company PO. 


Meilroom Central files: 
sends to complete 

centre] Files “Lost Order” 
by Sem form 


i—> In eddition to logging 
the compleint, the seerch 
unit copies the compleint 
for menagers es well. 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1099-P Informstion: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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tion of the Single, Double, and Extended 
types, you’ll find a line that says 


if e= 6 and f = 6, then v = (-1)8 * 0. 


That is to say, if the exponent is zero and 
the significand is zero, the number is plus 
or minus 0.0, depending on the sign bit. 
The definition for the Real type is quite dif- 
ferent—in a 6-byte Real number, if the ex- 
ponent is zero, the number is 0.0. 

This won’t affect your program logic, 
because in comparison tests zero and mi- 
nus zero are equal. But it can be awkward 
to have your program display minus zero 
on the screen. 

Turbo Pascal 5.0 users can see the dif- 


ference between a variable that displays as | 
| 0.0 and one that displays as --0.0. Bring | 


| up the Evaluate window by pressing Ctrl- 





F4 and enter the variable name followed 
by ,m. The m format specifier causes the 
variable to be displayed as individual 
memory bytes. A 0.0 variable will show as 
all zeros, while the last byte of a —0.0 
variable will be 80 hex because the sign bit 
is set.—Neil J. Rubenking 





Productivity Tip 


Some old PCs will crash if you invoke an 
uninitialized interrupt—for example, 
when checking for a mouse that hasn’t 
been installed. One solution is to examine 
the interrupt vector in low memory first. 
Note that the 5! refers to interrupt 51h. For 
exampk, 


Xor AX,AX 
Mov ES,AX 

cmp Word Ptr ES:[{51*4],@ 
Je NotInstalled 





Speak Your Language 


Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. Please in- 
clude a printed copy. Mail contributions to 
Languages, PC Magazine, One Park Ave- 
nue, New York, NY 10016 or upload them 
to PC MagNet (to join, see the ‘‘By Mo- 
dem”? sidebar in the Productivity sec- 
tion). PC) 
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AND THEN 


NORTHGATE 
CREATED... 








The Dictionary Defines “ELEGANCE” as: 
“Beauty of Style...Scientific Precision’ 


NORTHGATE Defin 







A Totally New Lineup of Five 
80386-Class SuperMicro Computers 


Redefining the Standards For Power Computing! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


1.2 GIGABYTES OF SCREAMING- 


FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 

AND CABINETRY LIKE 


YOU'VE NEVER SEEN BEFORE. 


SIMPLY... 


HCE, 


™ 


NORTHGATE COMPUTER SYSTEMS, INC. a Ss 


13895 industrial Park Bivd., Suite 110 
Plymouth, Minnesota 55441 
From Foreign Countnes call 


Corporate Headquarters (612) 553-0111 « FAX (612) 553-1695 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate’s all-new Elegance Series is for you— 
AT PLEASINGLY «wor suspiciousty) LOW PRICES! 


@ At the top of the line—the Elegance 
3000. It's housed in a deluxe floor- 
standing cabinet with space for 10—Yes 
10—haif-height storage devices, with a 
tinker-proof locking, full-length front door 
panei, 250-watt duai fan power supply 
with thermistor sensor to automaticaily 
control ventilation requirements 

Just try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCS! with 17MS 
speed to dual 600MB SCSi or ESD) drives 
for a maximum capacity of !.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc. 


Bl inside fives the lightningi The 16 
megabyte capacity motherboard Is hyper- 
enhanced with 256 Kbytes of 30 
nanosecond cache. But it’s not just a read 
cache as with most systems. Our 
engineers have added a write-back 
algorhythm that adds another boost to 
the already scorching processor power. 

Re-calculatlons of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggies through your current 
system, Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing It for 
yourself. 

Northgate wiil custom configure your 
Elegance System to your own needs. 
Options Include 16-Bit VGA displays. tape 
backups to 1SOMB, a huge range of hard 
drives, network software and hardware. 
laser printers...just call. 


Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family Includes 
our PC Magazine, Editor's Choice 286/12 
and both 16 and 20MHz compiete 
systems. Northgate’s entry level 386 
system is our 1}6MHz selling for just $2699. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff, Northgate is truly “The New 
Leader in State-OfThe-Art Power 
Computing.” 


Elegance Systems prices for 20MHz complete systems start at $4,699. 
For 25MHz systems, prices start at $5,299. 


PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING | -§ OO-5 4 8 ~-/ 9 93 


HOURS M-F 7am-8pm CST, Sat. 9am-3pm CST 
New Canada Toll-Free Order Hotline: 1-800-338-8383 


FINANCING: Use the Northgate Big N™ revolving credit card Instead of tying up Visa or MC credit Millions in financing available easy 
to qualify OR. Lease a Northgate with up to five-year terms. ideal when cash flow Is important. Phone for details. 


and Institutional sales In Texas. Louisiana and Oklahoma cait (512) 343-7591. Northgate. Elegance, and OmniKey are trade- 
or registered tradenai 


For corporate 
marks of Northgate Computer Systems. inc. All other products are trademarks or 


mes of their respective companies. 
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dBx Tartsiotes dBASE Applications toc 


You dBASET™ programmers know what 
an expressive and readabie language 
GBASE1s It's a very comfortable devel- 
Opment environment But the price 1s de- 
based performance Even compiled 
BASE doesn t offer the speed that some 
users require these days The kind of 
speed offered by software written in the 
Clanguage The answer is dBx™ 

Bx translates dBASE to C It offers you 
@ Mayor competitive advantage over the 
next dBASE programmer Keep writing 
dBASE Take every apphcaton all the 
way to completion Then use dBx to 
translate ther top to bottom to C! 


Other advantages Cts portable, even 
to other operahng systems like UNIX/ 
XeruxT™ ‘To the Macintosh or Amiga 
dBx gives your applications a passpori to 
places dBASE cannot go 

Has its own file manager for single 
user butlinksto mayor C filemanagers— 
¢-tree and dBC—for compatibility wih 
dBASE files or mulh-user support We 
have everthing you'll need, including 
good advice 


List. Ours 
Bx $550 $419 
with Library Source $950 $725 


Call for Full Source Pnoing 





Se kisim yy Ie ImnaIreT, 
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The Peiver. Environment for dBASE Programming 


Many worthy ually products supply 
needs that GB, 's programmung lan- 
guage doesn t—dUTILTM, dFLOWT™ 
and a host of others Trouble is, you have 
to use them separately, then combine 
ie output into your GBASE program 

No longer dBRIEFT™, wnitten in 
BRIEF's macro language, grabs hold of 
BRIEF and turns it into a complete dBASE. 
I and Ill Pius programming domain 
Using BRIEF's underlying shell capabth- 
hes and its own interfaces, dBRIEF can 
run extemal utility libranes, plus dBASE 
itself, and hnk to the Chpper™, 
Foxbase+T and Quicksilver compilers, 
all with GBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus 


« Convert a screen layout into dBASE 
code for interactive data entry 
« Display dBASE file structures n 
windows, a great convemence alongside 
youn program files 
« Expand keystrokes into full dBASE. 
Satements 
* Indent automatically for clegic 
la 


iy 

* Create databases, index files, nvoke 
Ashton-Tate’s dFORMAT™ and 
dCONVERTT, draw lines and boxes 

“Sunply marvelous programmung en- 
vironment for wnting and editing dBASE 
programs". PC Magazine, 7/86 Source 
code included! 

Requires BRIEF | 32 or later and 384k; 
§12k to run dBASE within dBRIEF, 640k 
and harddisk recommended 
BRIEF/ GBRIEF . List $278 Ours call 








The Fastest, Most Powerful, BASE Compatible 
Database Management System, NOW! 


New, FOXBASE +2,101s faster, and more 
powerful than dBASE !V and tt’s avail 
able NOW! FOXBASE_+2 01s already a 
PC Magazine Editor's Choice and has 
recetved an unbelievable 9 2 rating from 
Infoworld FOXBASE +2 | has new 
features such as built-in support for pull 
down and pop-up menus, a new screen 


enhancements Run almost any dBASE 
prograns without modification Foxbase 
fully supports commands like Browse, 
Ladi Append, Create, Modify, Report, 
and Modify Label even m the middie of 
a compiled program! Foxbase supports 
EMS memory and local area networks 





painter to create custom input screens, a last Ours 
new advanced automatic apphcations FoxBase +Version210 $395 $247 
generator to write programs for you auto Unlimited Rantme $500 $393 
matically a new user interface designed FoxBase +Muln User (LAN) $995 $397 
to allow both furst tume and experienced Unhmited Runtme $700 $467 
users to handle most database options FoxBase +/386 $595 «$397 
effonlessly and, much, much more Ininuted Runtime $500 $333 
plus, Foxbase is still dBASE compatble FoxBase + Macintosh $395 $263 
and contains hundreds of dBASE Unlimited Runtune $300 «$201 
MICRQOCOFT TL ANCIZCrS 


Powerful riplarentetons Of The Most Popular 


Programming Languages 
Microsoft C 5.0 The flagship of the 
Microsoft line runs up to 30 percent faster 
than its predecessor Its new opumuzation 
features deliver untouchable execution 

100 new additional library 
routines.. 

Microsoft MacroASSEMBLER § 0, if 
you ever wanted to take on the challenge 
of assembly, here's your opportunity 
“MASM''5 0: a lot easter to use, has 
completely revised documentation, and a 
new "Mixed Language” programming 
guide that gives you step by step mstruc- 
thons for Inking your assembly code with 
other Microsoft languages 
Microsoft QuickBASIC 4 0 18 a revolu- 


honary concept in BASIC programming 
It allows you to run, edit, debug, and run 
again Our fnends at Microsoft have elim- 
inated the dreaded compile sep When- 
ever you edit your code QB4 automa- 
tically incorporates your changes, so that 
itcan run a program of 150,000 lines in 
less than a minute 

Each member of this language family 

bugger 


includes the renowned del 
CODEVIEW 
list Ours 

Microsoft C $450 «($295 
Microsoft Macro- 

ASSEMBLER $150 $109 
Microsoft QuickBASIC $8 $ & 
Microsoft FORTRAN $450 $295 


— 
| _ VISA eel 
a | 
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Sophisticated ‘Tools Essential 
For Fast Database Handling 


Btneve 1s a library of subroutines that 

ws the programmer to build a data- 
base application using any language It 
takes complete charge of all file creation, 
indesang, reading, wiiting, insertion, 
deletion, forward and backward search- 
ing Its balanced tree ndesng scheme 
finds any key in a milbon in less than 4 
accesses Thats fast! 

Btneve 1s multitingual also It includes 
more than 20 language interfaces (nclud- 
ing C, BASIC, PASCAL, FORTRAN) 
However if | tums out that you are using 
something a little unusual, worry not The 
Manual includes a chapter on how to 
wnite a language interface to Bmeve 

Bmeve's vital stahstics are equally im- 
pressive Filesmay have upto 24 mdexes: 
fixed record length to 4090 characters, 
vaniable length to 64K. indexes to 255 
characters, files of 4 billion bytes Net- 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Mulblink 
and many others 

XQLss a relational database manage- 
ment system designed especially for pro- 
gtammers Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and stl] having the power to process that 
data nght down to the byte level 

Thnk about your applications A large 
part of your software development effort 
18 probably devoted to managing data 
stored in flles on disk Hours spent wmit- 
ng lines of code to search and store data 


Pea cue hrainch tans 


YOT 
ay E 
records could have been aed to pro- 
gram more important parts of your appli- 
eation Why not let XOL do it for you 
XQL will increase your programming 
productivity and let you focus on building 
better apphcatons 

The XQL system works in tandem with 
Btneve and has an equally powerful 
chasms No lumit on the number of 
records per file Max file size is 4 gnga- 
bytes, Max record size equals 4K, Max 
indexes per fle is 24 The one version 
works for single or multuser systems, 
DOS Ver 30 or greater Ail languages 
are supported 

Xtneve 1s the final ingrechent in the 
Novell programming recipe It isa menu 
dnven, data retneval system, that allows 
you fo quickly find mformaton and cis- 
play reports System developers can 
easily customze Xtneve to display com- 
mand menus, help files, and error mes- 
sages in the English spoken by the cus- 
tomer Xteve screens then gives menu 
choices that users can quickly recognize, 
making Xtneve an easy product to use 
and understand 

Report Option for printing customized 
reports, form letters, mailing labels & 
Statements 


YTRIFVUE 
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lust. Ours 
Bineve $245 $175 
Bineve/N $505 $4465 
XQL $795 $595 
Xtneve $245 $220 
Xtneve/N $595 $459 
Report Option. $145 $128 
Report Opton/N $345 «$269 
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GR RPHICS < 


For serous applications stick to the toals 
that stick to the standards Not the least of 
reasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI 

At the heart of the system is the CGI 
standard Development Toolkit It has all 
language interfaces and device drivers 
for keyboards, mice, joyshcks tablets, 
prmnters, plotters, cameras The dnvers 
completely insulate your apphcaton 
from concer for device idiosyncracy 

GSS Kernel™ conforms to ANSI's GKS 


Leave the Device eDriving | to CSS 





2b and has all its dnvers and language 
bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
an object The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreaon on various devices 
Quality software? IBM thinks so They 
sell GSS under ther own label Royalties 


286k list Ours 
CGI Dvipment Toolkit $495 








Kernel System $495 «= $375 

Kernel for IBM RT $795 $645 

Metafile Interpreter $295 $235 
@ $4< AR. 
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dBASE, C, FORTRAN, BASIC, 


COBOL, PASCAL 


dbc ISAM, FoxBASE, Greenleaf, Halo ‘88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenx, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data...and many more. 
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@ ROBERT L. HUMMEL 


PC TUTOR 


Changing a program using DEBUG can be tricky; RECORDER lets you optimize RAMdisk 
usage; gaining a more versatile AUTOEXEC .BAT file with a special batch utility. 





Optimizations and tradeoffs when 
using LIM and extended memory 


Could you advise me how best to set up 
memory on my Zenith Z-248 Advanced 
PC (an AT compatible) for a wide variety 
of software? Some programs, such as 
WordPerfect 5.0, can use LIM expanded 
memory but are not recommended for use 
with a RAMdrive. Others, such as Word- 
Perfect Library 2.0, can use either expand- 
ed memory or a RAMdrive. 

I’ve got .5MB of LIM and would like 
to set up my AUTOEXEC.BAT file to 
cover most situations and programs. What 
are the advantages and disadvantages of 
using and mixing BUFFERS, FAST- 
OPEN, VDISK, caching software, and 
LIM memory? Would your answer be dif- 
ferent for a computer with 2.1MB of ex- 
tended memory and no LIM memory? 
—Craig L. Carver; Barstow, California 


Irs easy to see why you’re confused. 
There are a lot of options in configuring a 
PC and no clear-cut rules for doing so. I'll 
present a few basic guidelines that should 
help you. 

Keeping the most recently used disk 
data in an area of memory known as a buff- 
er can speed up apparent disk perform- 
ance. This is because many program oper- 
ations access the same area of the disk 
repeatedly. By first checking the buffer for 
the requested data, an unnecessary disk 
read can be avoided. The DOS BUFFERS 
statement (in your CONFIG.SYS file) tells 
DOS how many buffers to allocate when 


you boot your computer. If you specify too 
few buffers, program performance will 
suffer. Specify too many buffers, howev- 
er, and the time spent searching them all 
can add up to more than the time it would 
take to read from the disk. A good compro- 
mise is BUFFERS=20. 

A disk cache program is a very smart 
form of buffer. It performs basically the 
same service: keeping recently used disk 
data in memory for faster accesses. A disk 
cache executes faster when using expand- 
ed memory on a LIM memory board than 
when using extended memory (as IBM- 
CACHE does), but any cache is better than 
none. Unlike with buffers, using a larger 
disk cache will always improve perform- 
ance. If you have the memory, allocate 
IMB fora cache. When using a disk cache 
program, searching the DOS buffers actu- 
ally slows you down, so set BUF- 
FERS=3. 

A typical RAMdisk can speed up disk 





= While all computers can 
accept expanded (LIM) 
memory, only computers 
with an 80286 or 80386 
CPU can have extended 
memory. 





operations by a factor of 100 and greatly 
increase program performance. This is es- 
pecially true for large application pro- 
grams that use overlays that must be load- 
ed and reloaded from disk. Some 
programs, however, can use LIM memory 
directly to store their overlays. 

Assume that all LIM memory is used to 
create a RAMdisk that will hold the entire 
WordPerfect program file, WP.EXE. 
When the program is executed, it will load 
and access overlays from the RAMdisk 
very quickly. But since enough LIM exist- 
ed to hold the entire WP.EXE file on the 
RAMdisk, if the RAMdisk had not occu- 
pied the LIM memory, the WP.EXE pro- 
gram would have simply loaded in its en- 
tirety. Accessing overlays directly in LIM 
is faster than loading them from a LIM 
RAMadisk. So, if you have a small amount 
of LIM, it is better to let programs use it di- 
rectly than it is to create a RAMdisk. 

While all computers can accept ex- 
panded (LIM) memory, only computers 
with an 80286 or 80386 CPU can have ex- 
tended memory. Under DOS, this type of 
memory can be used by a RAMdisk (such 
as VDISK) and a disk cache (such as IBM- 
CACHE). If you have only extended 
memory, it would be better used for disk 
caching. 





Nine RAM chips are used to store 8 
bits of data and 1 bit of parity 


Recently, when adding RAM chips to my 
computer, I noticed that each bank con- 
tains 9 sockets for 64-kilobit chips. Since 
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Windows 286 Users 


Cut Your Print Time 
In Halt! 















With 
Windows 
Spooler 


3.8 minutes 






Without 
Windows 
Spooler 

2.1 minutes 


Chart shows the time it takes to print a 2-page 
PageMaker Publication 10 an HP LaserJet I. 


LaserTORQ 


The Printing Accelerator 





| 


“The best print buffer for laser printers 
...Jean, fast, and indispensable” 
— PC Magazine 8/88 


“The best print spooler for IBM PC's” 
— Personal Publishing 11/88 


“! highly recommend you get 
LaserTORQ... It is ing! 
laser printer should be without it” 

— Computer Shopper 11/88 





Stop Waiting For Your Printer! 
Whenever you print from a Windows 
286 application, you're waiting much 
too long. Don't waste your time! Get 
LaserTORQ — the lightning fast 
replacement for the Windows spooler 
that dramatically speeds up your 
printing — each and every time you print. 


Unconditional Guarantee 
At only $99, LaserTORQ pays for itself 
Jast. And it comes with a 30-day money- 
back guarantee, toll-free technical 
support, and free two-day shipping. 
Try it at no risk. You have nothing to 
lose but wasted time. 


Call now: 


800-346-1353 


in California cal! 415-643-2234 


Re ly-1alelel by) 


“The Printing Enhancement People” 
LaserTools™ Corporation 
§900 Hollis Street, Emeryville, Calitorma 94608 
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each chip contributes | bit for every byte in 
GAK of bytes, 8 chips would seem suffi- 
cient. What is the ninth chip for?—Mi- 
chael Matthews; Trumbull, Connecticut 


You're correct. Only 8 chips are needed 
to contain the 8 bits that make up a byte. 
The ninth chip is used to store an extra bit, 
called the parity bit, for each byte. The 
parity bit is used by the memory hardware 
to perform a parity check, which is a crude 
check of memory integrity. 

Parity is set when writing data to mem- 
ory. The hardware counts the number of Is 
in the byte and sets the parity bit to either 0 
or ] to make the total number of 1s even. 
This is known as even parity. (Odd parity 
would set the parity bit to make the total 
number of ]s odd.) When the data is read 
from memory, the parity is recalculated 
and compared with the stored value. If it’s 
Not the same, a parity error is generated, 
and the computer is halted. 

For an additional, more-in-depth dis- 
cussion of parity checking and memory, 
see the July 1988 PC Lab Notes ‘‘Instant 
Speedup for Your PC.” 





Changing a memory-resident 
program’s hotkey is not simple 


I use a lot of memory-resident utility pro- 
grams. Often, the hotkey of one program 
wil! conflict with anothers. If I have a lim- 
ited knowledge of assembly code and no 
access to the source code of the program, is 
it possible to use DEBUG to search for and 
change the hotkey?—Ray Stroud; Oklaho- 
ma City, Oklahoma 


Changing a program using DEBUG is a 
tricky process. It takes a thorough knowl- 
edge of exactly what the program is doing. 
And if you don’t know where to make the 
changes, the procedure becomes a little 
like looking for a needle in a haystack. It’s 
impractical to give a step-by-step proce- 
dure, since every case is different. But, if 
you are not the type that is easily intimidat- 
ed, here are the general guidelines you will 
need. 

First, you should load the memory-resi- 
dent program. Then, using DEBUG, see 
where the vector for interrupt 9 (the key- 
board interrupt) is pointing. Chances are it 








will be pointing to the newly loaded pro- 
gram. Then start to examine the instruc- 
tions at that memory location unti} you see 
the program access the keyboard I/O port 
and check for a keyboard scan code. Then 
patch it! 

Depending on the way the program is 
written, this process can take anywhere 
from 5 minutes to all night. Remember to 
keep a copy of the original program in case 
you make a mistake. 





Optimizing RAMdisk usage is a 
snap using the PC Magazine utility 
RECORDER 


I try to run applications from a RAMdisk 
to speed up my work and reduce wear and 
tear on my hard disk. Because I run so 
many applications, it’s difficult to know 
which of the many files are actually used 
by each program. I do know that not all of 
them will fit on my RAMdisk. 

It would be useful to have a program 
that logs files as they are called by various 
application programs. Do you know if one 
is available? If not, it would be good to 
print one in your Utilities column.—Ed- 
ward A. Wolff; Silver Spring, Maryland 


You're in luck. Our free utility, RE- 
CORDER, featured in the May 17, 1988, 
issue of PC Magazine, does exactly what 
you need. RECORDER keeps track of all 
file read and write operations. This infor- 
mation not only tells you what files are be- 
ing used, but how much activity is taking 
place. 

Like all of the programs in PC Maga- 
zine, RECORDER can be downloaded 
from PC MagNet, our on-line information 
service. To join PC Magnet, see the ‘‘By 
Modem”’ sidebar in this issue’s Productiv- 
ity section, next to the DOS command 
page. 





The letter-counting program, 
FREQ.ASM,, was the right answer 


but the wrong format 


Thank you very much for publishing the 
program FREQ.ASM in response to my 
request (PC Tutor, December 27, 1988). I 
don’t, however, have a macro assembler. 
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Built like _ 
a Mitsubishi. 


Now there are three great computers built with Mitsubishi quality 
ts: the ee balance Of size and pow er on age rst any desktc >P: choose the 


They piles cmbledjn the U S. for Sie aeaen idan ail: bility and backed 
with suppoittraining, and apptteati y your authorized Mitsubishi reseller. 
Call toll-free: ¢800556-1234 ia California, 1-800-441-2345 ext. 25) or 
Write: Mitsubishi Etectronics America, Inc., Cegaputer Systems Division, 
991 Knox Strect, Torraace, CA 90502 for the 


authorized reseller/neares L MITSUBISHI 
SIOsA Msubash fechroatce AMeTICR IRON. ELECTRONICS 
See our mR ead pagemonsteatigns at COMDEX, Booth #3643, 9. ~ 





The Panasonic Boom: the next generation in business. 


“<1 et’s face it. If you’re not using a scanner 
to get the work in, then it’s taking too much 
time to get the work out.” 





Panasonic 


Office Automation [\ 


Copiers, Typewriters, Peripherals. 
Printers and Facsimilies. 





(ee 
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ELECTRONIC 
WHOLESALE HOUSE 


OF 
AMERICA 


1-800-458-5446 
IN ILLINOIS 1-312-498-7980 
FAX 1-312-498-3237 


EPSON 


COMPUTER PRINTERS 
a PRICE. MODEL 


.... 9 pin 80col.... CALL 
.... 9 pin 80col.... CALL 
FX-1050 ... 9 pin 136 col. ... CALL 


EX-800 .... 9 pin 80col.... CALL 


LQ-2550 


LQ-500 ... 24 pin 80col.... 
LQ-850 ... 24 pin 80col.... 


.. 24pin110 col. ... 
.. 24 pin 136 col. ... 
. 24 pin 136 Col... . 


Complete selection of EPSON accessories, tractors, cut sheet feeders, scanners, 


serial boards, ribbons & cables. 





NEC* 


24 pin 80 col 
24pm BO col 
24 pin 132 col 
24 pin 138 cal 
PAGE PRINTER 
MULTISYNG li MONITOR 


Hewlett Packard 
Lasenet Il 


PAGE PRINTER $1,665.00 


WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA 
CORPORATE COMMERCE CENTER 

3100 DUNDEE RD.. BLDG. #706 

NORTHBROOK. It 60062 





AUTHORIZED 
SERVICE CENTER 


FULL TECH SUPPORT 
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You've invested a lot in Desktop 
Publishing software, graphics and color cards, 
fancy pnniters. But if you're only using your 
keyboard or mouse, you're not using you're head, 

With a Panasonic Image Scanner, 
you input text and graphics directly. And you can 
scan at 400 dpi resolution, so you're looking 
at crisp, clear images—significantly sharper 
than the general standard of 300 dpi. 

But you're not sacrificing speed. 
Depending on the software and hardware, you 
canscan aletter size page inunder 10 seconds 
(significantly faster than the average of 20 
seconds for other scanners). 

The FX-RS505 and FX-RS506 also 
feature a flatbed design thataccommodates 
books, flats, faye blue prints and legal docu- 
ments. The 5506 does it with 16 shades 
of grey, for superb contrast and definition. It 
even has an optional document feeder. 

Both models support leading DTP and 
OCR software like PageMaker, Ventura Pub- 
lisher, Spot and Advantex. And the FX-RS506 
comes with Scan-Do Software running under 
the Microsoft Windows Environment. 

The Panasonic FX-RS505 & FX-RSS06 
Image Scanners. Two of the best values 
in Desktop Publishing. And two of the many 
ways we're making our name felt around the 


Office, today. 
For the name of your nearest dealer, 
call toll-free 1-800-PIC-8086. 


The following are trademarks of their respective 
companies: - Aldus Corp; Ventura 
Pi oak Tappan ine.; SPOT- Flagstaff 

i 5 lex-Solution Technology, 
inc., ‘Scan bo-Hammeriab Corp.; Microso! 
and Windows- Microsoft Corp. 





Haven’t You 
Heard the News? 


You don't have to buy the whole newsstand to get 
copies of your Latest article or review. Order 
customized reprints from Ziff-Davia Publishing Co. 
and let potential clients read all about it.” 

‘To find our how you can have your article 
Rcpniie Maries BE Gare Rebfutng Compan 
its Manager, Zift-Davis Ing 
One Park Ave., New York, NY 10016, 212-503-5447. 


* Minimum quantity $00 reprints. 
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REM ~ BASIC PROGRAM TO CREATE FREQ.COM 


CLS:PRINT “Creating FREQ.CDM 
PIELD #1, 1 AS A$: CHECKSUM§=0 
POR I = 1 TO 16 


LINESDM¢=8: LOCATE 2,3: PRINT “Countdowns " 


°s DPEN "FREQ.COM 


© AS #1 LEN 


16-13; 


FOR J = 1 TO 16: READ BYTES: BYTE = VAL("&H" + BYTES) 
CHECKSUM = CHECKSUM# + BYTE: LINEBUM# = LINEBUM# + BYTE 
Ip (BYTE < 256) THEM LSET AS=CBR$(BYTE): PUT #1 


NEXT J 


READ LIMETOT$: LINECHECK# = VAL("&R"+LINETOT$) 
IF LINECHECK¢ = LIMEBUM¢ THEN GOTO 220 


LOCATE 4,2: PRINT “Error in line #" 
NERT I 


3 260 + 16 * I: GOTO 268 


CLOSE: READ FILETOT$ : FILECHECK# = VAL(FILETOTS) 


IF CHECKSUM 
PRIMT: PRINT 
PRINT: PRINT 
DATA EB, 7B, 
DATA 20, 26, 
DATA 69, 
DATA 26, 
DATA 72, 
DATA 55, 
DATA D, 
DATA 6, 
DATA B4, 
DATA 1, 
DATA C, 
DATA BE, 
DATA B2, 
DATA 2, 
DATA 32, 
DATA DB, 
DATA 21223 


“FREQ.CDM 


45, 51 
SA, 
6F, 
Th, 


26, 
66, 


created successfully": 
is not validi*: 


<> PILECHECK# THEN GOTO 266 


SYSTEM 

END 
38, 
43, 


31, 
66, 6D, 
20, 
65, 
6D, 
52, 
é, 





Figure t: This BASIC listing will create FREQ.COM when you run it once. 


Could you publish it as a BASIC program 
or DEBUG script?—Stephen A. Smith; 
Pasadena, Maryland 


Sorry about that! Normally, I do provide 
either a BASIC program or a DEBUG 
script that creates an executable version of 
my programs for those of you who do not 
have an assembler. In this case, however, 
it seems I overlooked it. The listing in Fig- 
ure | is the BASIC program, FREQ.BAS, 
that will create FREQ.COM when it is run 
once. 





Use special batch utilities to make 
your AUTOEXEC.BAT file more 
versatile 


In the November 29, 1988, issue of PC 
Magazine, you published CONFIG.CTL, 
a utility that lets me change my CON- 
FIG.SYS file before I boot up my comput- 
er. I installed the program without any | 
problems, but now I find that the RAM- | 
disk I deleted is still expected by my AU- 
TOEXEC.BAT file. Is there a program for | 
controlling my AUTOEXEC.BAT file in | 
the same way CONFIG.CTL controls | | 
CONFIG.SYS?—Tom Cutter; Portland, 
Oregon 
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Unfortunately, there is no utility currently 
in existence that will allow you to edit your 
AUTOEXEC.BAT file when you boot up 
your computer. However, it’s usually pos- 
sible to embed enough intelligence into a 
batch file to allow it to make the process 
automatic. 

The PC Tutor program, CHK- 
DRV.COM, that was featured in PC Mag- 
azine February 28, 1989, allows a batch 
file to test for some common disk-error 
conditions. In your case, you can use it to 
check for the existence of the RAMdisk, 
then execute the appropriate set of instruc- 
tions. 





Ask the PC Tutor 


The PC Tutor solves practical problems, 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to PC Tutor, PC Magazine, One Park Av- 
enue, New York, NY 10016, or upload 
them to PC MagNet (to join, see the ‘‘By 
Modem” sidebar in the Productivity sec- 
| tion). We're sorry, but we cannot answer 
| questions personally. 
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FX-850 & FX-1050 


Epson's FX printers are legend- 
ary in the computer products 
industry. The FX-850 and 
FX-1050 continue Epson's long 
tradition of quality, perfor- 
mance and reliability. Now with 
increased speed and advanced 
features, the legend grows 
stronger. 


Paper-Handling Performance. 
The narrow-carriage FX-850 
and wide-carriage FX-1050 

are equipped with Epson's 
SmartPark™ feature that lets 
you switch paper types without 
removing hardware or paper. 


Built-In Convenience. Epson's 
SelecType front control panel 
puts popular printer features at 
your fingertips. 


High-Speed Productivity. Both 
print 264 characters per second 


* (CPS) in draft mode; 54 CPS in 


Near Letter Quality. 

Backed by the Leader. Like 
all Epson computer products, 
the FX-850 & FX-1050 printers 
are supported by a nationwide 
service network and backed 
by Epson's one year limited 
warranty. 


EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 


Epson is a ee trademark of Seiko Epson Corporation. 


Smart! 


ark is a trademark of Epson America, Inc. 


sbject lo Change ~~ For Orders Call: 1- 800- 438- 6039 


“BULLDOG. | 


f PA 
COMPUTER PRODUCTS 
For information, technical, shipping or returns call: (404) 860-7364 Or Pers 860-6905" 
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UNIX International. 
Anew organization 
with something 


ud never expect from 


anew organization. 


Kixperience. 


Anumber of the world’s leading UNIX system 
users and suppliers have come together to form 
UNIX International, an organization dedicated to 
guiding the future development of the UNIX® 
System V operating system. 

All of these companies have one thing in 
common — years of experience and considerable 
business success using, developing and marketing 
solutions based on UNIX System V. 

Together they will assure that UNIX System V 


continues as an industry standard, protecting past 
software investments and providing a stable 
migration path in the future. 

UNKX International. Experienced, indepen- 


dent and dedicated to UNIX System 

Vand a truly open standard. UNIX 
For more information and to 

find out how you can join UNIX INTERNATIONAL 


International, call 1800 UI UNIX 5. 


UNIX ts a registered trademark of AT&T 


UNIX Intemational members: 88 Opens Addamax « Alcatel-SMH « Amdahl « Arixe AT&T « Computer Consoles « Concurrent «Control Data « 
Convergent» Data General» ECSMA*L.M. Ericsson «Floating Point Systems «Fujitsu * Fuji Xerox Gould *HCL* HCRe ICL s INTEL «Informixs 
Interactive Systems + Lachman Associates « Micro Focus *MODCOMP « Motorolas NEC * NCR «Oki Electric Industry «Olivetti* Omron *Oracle+ 
Phoenix Technologies, Inc. * Prime « Pyramid «Ricoh Stratus «Sun Texas Instruments « Tolerant Toshiba « UniSoft « Unisys « Wang « 
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Different computers can share the same language with TCP/IP software from the right 
companies; an easier way to send messages through NetBIOS. 





for quirks such as DOS changing ‘‘*”’ t 
A simple system for sending **2"" in the file control block and for re 
messages through NetBIOS possibility that people will use upper- and 
lowercase letters indiscriminately. 

You recently printed a NetBIOS utility Other application program interfaces, 
with two programs, IMPORT and EX- | such as Named Pipes found in Microsoft’s 
PORT (Connectivity Clinic, January 17 | LANManager operating system, handle 
and 31, 1989), that transfer files across | these quirks and human foibles automati- 
nodes in a network using the transport ser- 


vices of NetBIOS. Here are two programs aa ee 3E6 MATS_DATA 
that provide a simple system for sending Bos sy ace ee nee : 
messages, instead of files, through Net- MOV DI,DFFSET MATCH_NAME 


BIOS. 

NETRCV and NETSND don’t store 
and forward messages, but they will use 
the NetBIOS naming services to let you 
send messages to a specific station, a 
group of stations, or to all stations active 
on the network. And although they don’t 
substitute for a full e-mail service, many 
people will find them useful.—Jack 
Schoof; Tucson, Arizona 





The NETSND program can transmit a 
message of up to 128 bytes long, entered at 
the command line. The first 8 bytes (or 
less) must be the name of the receiving par- 
ty. If you want to send a message to every- 
one, use the wildcard asterisk as a destina- 
tion name. 

Machines running the NETRCV pro- 
gram will intercept all NetBIOS datagrams 
and try to match the destination name with 
the intemal name set into NetBIOS by 
NETRCV. The code for extracting the 
name from the NetBIOS datagram and 





cally. These higher-level APIs make it eas- 
ier for someone to write an application 
with less code than NetBIOS requires. On 
the other hand, once you have a sequence 
like the one shown in Figure 1, you can 
quickly call it from a library and use it with 
great precision. 

The last part of the code in Figure | de- 


sFPOINT TO OUR DATA 

3GET THE LENGTS OP THE RECEIVE 
?POINT TO THE RECEIVE SUFFES 
gAND THE MATCH NAME 

3GET DS:$I INTO AL 

SHAVE WE SIT A STAR? 

FYES THEN WE MATCRED 

380 THEN CHECK OUR INTERNAL MAME 
2A QUESTION MARK OW THE RECSIVER? 
3D0S CHANGES * TO QUESTION MARKS In FCS 
3CONVERT TO LOWER CASE 

sLESS THAN AN ‘a’ 


3GREATER TRAM A ‘2° 

7SUSTRACT THE SIOHT AMOUNT TO MAKE UC 
ZARE THEY SOW BOTS THE SAME? 

3NO THEN REJECT THE RECGIVE 

3IP THEY ARE BOTH SPACES THEN WE 
jMATCHED 

;UPDATE TSE DI POINTER 

}AND KESP GOING 


;DISPLAY THE “3; 1° 


7POINT TO WHO SENT THE 
76 END DIGITS ARE ADAPTER Roonaes 


;DISPLAY THE DIOCITS 


sUNTIL ALL DONS 


{DISPLAY THE “] = ° 





matching it with the internal name is in Figure 1: This code is extracted from a larger program, called NETRCV, that moves messages 
Figure |. Since NetBIOS is fairly primi- | between network nodes using NetBIOS. This section illustrates how the program looks for 


tive, it is up to the programmer to account | datagrams containing a specific destination name. 
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rives the network adapter card identifica- 
tion of the sending station. You can write 
other NetBIOS utilities, such as security 
and e-mail programs, that use this infor- 
mation. 

The full listings for NETRCV and 
NETSND are too long to publish here. 
However, you can download the source 
code and .EXE files by modem from PC 
MagNet. See the ‘‘By Modem” sidebar in 
the Productivity section of this issue for in- 
structions. 





TCP/IP software from the right 
companies lets different computers 
share the same language 


Our company has a hodgepodge of com- 
puters. We have DEC VAX minicomput- 
ers with terminals, Wang VS minicomput- 
ers with terminals, lots of standalone PC 
clones of various types, and two small No- 


PRODUCTIVITY 


vell LANs using Ethernet hardware and 
Novell software. Since we seem to reorga- 
nize our operation every 3 months, I know 
that sooner or later, users are going to want 
to hook these things together. What should 
I be planning to do? Is there some ‘‘magic 
box’’ that interprets all these sys- 
tems?—Bill Walsh; Sherbrooke, Quebec, 
Canada 


You have to attack the problem of how to 
connect different kinds of computers by 
looking at the different levels of connec- 
tion. At each level, you have to look for 
hardware or software that the different 
Pieces of your system have in common. 
You have a good start with Ethernet. Both 
DEC and Wang have Ethernet network in- 
terface cards and driver software for their 
computers. 

But having a common Ethemet connec- 
tion only means that you can move packets 
between the computers—it doesn’t mean 


Webster’s defines form as ... 


“to think of; frame in the mind; conceive ... create out of separate 
elements ... assume shape.” 


Indigo Software defines JetF orm as ... 


“doing all of the above creatively, efficiently and inexpensively.” 


What can you expect from the most 


powerful, flexible competitively. priced 
electronic forms product on the market? 


i Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 


i Flexibility: to create electronic 
forms that meet all your forms 
requirements — from single-page 
expense claims to multi-page 
insurance policies. 

i Design: to watch your form as it 
takes shape and use a host of built- 
in design features. 


5 Speed: to cut your forms design and 
print time to a fraction, with no 
compromise to the end product. 
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the computers know what to do with the 
data when it arrives. Sometimes you can 
find a complete network transport and file 
service package that will work on all your 
machines. For example, there are versions 
of NetWare for VMS and DOS; there are 
TOPS packages for DOS, Unix, and Ap- 
ple operating systems; and there are LAN- 
Manager versions for VMS and DOS. 
You could make a nice mixed network of 
PCs and DEC VAX minicomputers and 
share files and peripherals under either 
NetWare or LANManager. But I don’t 
know of any easy solution like this that in- 
cludes Wang systems. 

You are going to have to take a half step 
and find a way to bring data up to the level 
of the operating system where application 
programs can find it. The best universal 
solution is to use the transmission control 
protocols and internet protocols developed 
by the Federal Government. 

The TCP/IP protocols handle the trans- 


ts What You See Really 
What You Get? 


With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 


JetForm 


Call (800) 267-9976 (613) 594-3026 


Indigo Software Ltd. 
560 Rochester Street, 
Ottawa, Canada KIS 5K2 


Jetform solutions are available for: 
IBM PCIAT, PS/2 and compatibles 
HP 3000, HP 9000, 

DEC VAX 
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Introducing the high speed modems from U.S. Robotics 


Until now, high speed modem users had the best of 
one world. They either had speed or compatibility. 
U.S. Robotics just changed all that. 


Gime 


THE BEST OF ALL WORLDS... 

With the new line of high speed modems from 

U.S. Robotics — the Courier HST, the Courier HST Dual 
Standard and the Courier V. 32 — you can now have both 
the highest speeds and the most compatibility. 


For speed — it's the Courier HST which delivers 
throughput over 24,000 bits per second with MNP “level 
1-5 error control and compression. And it still costs less 
than $1,000. 


For Compatibility — the Courier V.32 provides CCITT 
standard modulations from 300 bps to 9600 bps for under 
$1,495. And with MNP levels 1-5 you will get complete 
data integrity plus throughputs approaching 19,200 bps. 
For the best of all worlds — it's the Courier HST Dual 
Standard, combining the blinding speed of the Courier 
HST with the compatibility of the V. 32. At $1,595, it 

costs less than some featureless V. 32-only modems. 


U.S. ROBOTICS — THE EXPERT’S CHOICE 

You would expect the broadest high speed modem line 
from U.S. Robotics. We manufactured our first HST 

in 1987, and it quickly became the standard on over 
§,000 bulletin boards and over 40,000 users. Rated #1 
by Data Communications magazine, it confirmed what 
our customers knew all along — U.S. Robotics delivers 
the best modem value. And we've been doing that for 13 
years — for almost 1,000,000 customers. 


When you look for high speed modems, don't settle for 
half a solution. Look to U.S. Robotics. Cail today for 
details on the high speed modems that give you the best 
of all worlds. 


Call 1-800-Dial USR. (1-800-342-5877) 
or (312) 982-5001 in Illinois 


U}Robotics’ 


The Intelligent Choice in Data Communications 


8100 North McCormick Boulevard, Skokie, Illinois 60076 
US Robotics, Counter and HST are trademarks of US Robotics, inc Other computer 
and software names identified by ® or ™ are trademarks of thew respective 
manutacturers Pnoes are suggested retail pnoes in US Dollars 
For sales in the United Kingdom, please call Miracom, Ltd , Ipswich, pean 

Telephone 0473 233888 For Canachan sates, call 1-800-553-3660. 
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DATALAN 


The performance champion 
sndicanees the competition. 


B uild a faster PC network with Three network adapter cards Just add your PCs and the optional 
DATALAN. A DATALAN network Three NETBIOS modules cables and DATALAN is ready to 
gives you faster speed for high Four-port passive hub provide you with network performance 
productivity plus full PC compatibility. DATALAN/4 software and compatibility. 

In benchmark tests, the DATALAN Complete documentation, including 


network offered substantially higher a videocassette on planning and . 

speed and performance than Novell's installing your DATALAN PC ecad darted tet office 

Proprietary PC network.® neLwOrk Take advantage of the DATALAN 
DATALAN proves you can have a network offer for $1,295+ 

network that combines speed and full Datapoint DATALAN vs. Novail Netware If you're not Gornpletely/satigtied. 

IBM and Microsoft compatibility. As oo eae the paca in r Rai weetnd. 

your needs grow, you can upgrade your : 

DATALAN network to include ; Use VISA, MasterCard, or a corporate 


4 Z purchase order to place your order. 
paras Ea imal 8: nie savers For immediate shipment, call 
And the performance champion is bas ie te wate to: 
available today. From Datapoint. 


Start with a complete three-user Doe Ueteokt Dave 
network including: San Antonio, Texas 78284 














; DATAPOINT 


* Novell PERFORM test 2 workstations. DATALAN with dedicated file server vs. Novell SFT with dedicated fie server Al) tests. with 256 records x 4086 bytes. Complete test data available upon request. 
t Pius tax and handbng 
Datapoint and the “O° logo are trademarks of Datapoint Corporation, registered in the U.S Patent and Trademark Office DATALAN is a trademark ot Datapoint Corporabon. 
Mcrosott » a trademark of Microsoft Corporaton. Novell s a registered trademark of Novell, Inc. BM 1s a registered trademark of Internahonal Buemess Machines Comporaton 
© 1989 Campomt Comoraton 
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mission of packets across a network and 
between networks. After TCP brings the 
data package into a computer, other high- 
et-level programs can handle it. Some of 
these higher-level programs are also stan- 
dardized, like the File Transfer Protocol 
(MIL-STD-1780) and the Simple Mail 
Transfer Protocol (MIL-STD-1781). If 
you use these standard protocols on differ- 
ent kinds of computers, you will at least 
have ways of easily transferring files and 
other kinds of data. 

The trick is that you usually have to get 
the TCP/IP and other standard protocols 
from the companies that market each spe- 
cific computer and operating system. In 
this case, both DEC and Wang generally 
support TCP/IP. But you'll have to check 
with them to see if their support extends to 
the specific hardware and operating sys- 
tems you use. Make sure the TCP/IP mod- 
ules you buy meet the referenced military 
standard. 


Nothing is more frustrating than losing important files. 
Your best protection against catastrophic data loss is 
using Point-And-Shoot PC FullBak. We can solve your 
backup problems with the fastest, easiest, and most 


reliable backup utility on the market. 


FAST! Point-And-Shoot PC-Fullbak gives you blazing 
backup speed on your IBM PC, XT, AT, PS/2 30, 50, 60, 80, 


aim | pee ewe 
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Some companies like CMC and Exce- 
lan provide TCP/IP modules for popular 
computer systems. There are several ways 
to implement TCP/IP on Novell NetWare 
LANs. I like the NetWare solution provid- 
ed by the Wollongong Group because it is 
flexible and doesn’t load each worksta- 
tion. 

TCP/IP isn’t magic. There are a lot of 
details about implementing TCP/IP that 
you have to get exactly right. But TCP/IP 
is the most widely available, standardized 
way to link dissimilar computers right 
now. Over the next couple of years, simi- 
lar protocols following standards set under 
the Open Systems Interconnection model 
will emerge, but for now, TCP/IP is the 
best bet. 

For more information contact: 

w CMC, 125 Cremona Dr., Santa Barba- 
ra, CA 93117; (805) 968-4262 

@ Excelan, 2180 Fortune Dr., San Jose, 
CA 95131; (408) 434-2300 


512) 328 


@ The Wollongong Group, 1127 San An- 
tonio Rd., Palo Alto, CA 94303;- (415) 
962-7100. 





Network Your Questions 


Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on-disk. Please include a print- 
ed copy. We'll gladly answer your ques- 
tions at no charge, but we cannot answer 
letters personally. Mail contributions to 
Connectivity Clinic, PC Magazine, One 
Park Avenue, New York, NY 10016, or 
upload them to PC MagNet (to join, see 
the “‘By Modem” sidebar in the Produc- 
tivity section). You may also contact 
Frank J. Derfler, Jr., via MCI Mail (use 
Derfler’s box named CONNECTIVITY 
CLINIC). PC} 


WHY WAIT? Get Point-And-Shoot PC-Fullbak NOW— 
before your valuable data decides to swim away! Visit 
our local sd software dealer, or order by phone at 
t -1041. Your satisfaction is gquaranteed—or 


we'll refund your money! $129.95 


80386 or true hardware compatible at up to 25 mhz! 


And that’s no fish story. 


sees AWARD-WINNING 


SOFTWARE! 


SIMPLE! Just use the light-bar menu to select and mark 
the files you want to back up! Back up data all over your 
hard-disk with a single command! 


RELIABLE! Point-And-Shoot PC-FullBak keeps your data 
safe—but don’t take our word for it: “The product has 
never failed to give me a reliable RESTORE.’ —Jim 
Seymour, Micro Business 

“Quick, clean, fast and is heartily recommended!" — 
Marvin Bryan, PC Week 

“It's made a chore that usually takes 45 minutes into a 
7-minute walk in the park." —Anthony W. Czarnik, Ohio 
University 


The award-winning family of 

products from Westlake Data 

if rs Corp. has received 
PC Magazine's 
Editor's Choice Award 
and has been 
nominated for 

PC Magazine's Technical 

Excellence Award. 


amy 


WESTLAKI 
DETER CQ CORP 


P.O. Box 1711, Austin, TX 78767 
Telephone: (512) 328-1041 
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More Pow 
Touch 


No single word processor 
is perfect for all of your users. 

Two Fingers Tommy 
needs a different approach than 
Blazing Fingers Terry and that's 
where WordStar fits in. WordStar 
is the Touch Typist’s Word 
Processor. 


The Touch Typist's Dilemma 


WordStar understands 
your touch typists’ dilemma. You 
need them to produce good 


looking business documents 
and correspondence fast. But 
they dontt have the office's most 
powerful computers. For these 
users WordStar's compact 
size and home row commands 
make it outperform general pur- 
pose function key word proc- 
essors every time. Touch ppels 
can edit, format, layout, an 
preview documents much faster 
with WordStar than with hunt 
and peck function key word 
processors. 

On the other hand, users 


in your department who arent 
touch typists might be better 

off with a function key word 
processor. Constantly looking at 
the keyboard doesn't seem to 
distract non-touch typists. 


WordStar Does Best What 
Your Touch Typists Do Most 


WordStar 5 is the latest 
release of The Touch Typist's 
Word Processor. Without 
stopping to hunt for function 





er For Your 


Typists. 


keys WordStar users can: 

© lay out pages with up to 8 
snaking columns 

create footnotes for each 
page or at the end of the 
document 

© import Lotus 1-2-3 and dBase 
files without conversion 

customize mailings 

view documents as they will 
print including exact fonts 
and sizes—even view multiple 
pages at once 

Thousands of touch 


WordStar 5 


typists know and use WordStar. 
And thousands are more 
productive on WordStar than 
they could ever be on a general 
purpose function key word 
processor. The timelessness of 
the WordStar success story is 
as simple as that. 

If there are touch typists 
in your department or work- 
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group turn to The Touch Typist's 
Word Processor. Turn on the 
power of WordStar. 

For more information 
about how WordStar can 
help you get the most out of 
your workgroup's touch typists 
see your dealer or call 
1-800-227-5609, ext. 615. 








For more and more personal 
computer users, higher PC 
performance is no longer a 
luxury. New operating systems 
and more-demanding 
applications are making it 

a necessity. 

That's one reason Compaq 
has created the broadest line of 
Intel 386™-based personal 
computers available. Each is 
designed to deliver the highest- 
performing solution for every 


The Com 


different user’s needs, with 
unmatched industry-standard 
compatibility and connectivity. 
Take the COMPAQ 
DESKPRO 386/25, for example. 
For users who require the ultimate 
in performance, it's the most 
powerful personal computer 
available. And with standard 
features like eight expansion 
slots, your choice of four 
different storage devices and 
a wide selection of graphics 





q 386 line 
Think of it as a butiet 


controllers, it's one of 
the most flexible personal 
computers, too. 

The COMPAQ DESKPRO 
386/20e brings the power of a 
20-MHz 386 chip to personal 
computer users who are out- 
growing their 286-based PC’s. 

VGA graphics, one 
megabyte of memory and 
interfaces for a mouse and 
printer come standard. In a 
sleek package that fits where 








COMPAQ DESKPRO 386/25 


of personal computers. 
for the power-hungry 


other PC’s this powerful won't. 

The COMPAQ DESKPRO 
386s is also something of a 
breakthrough. It’s the first PC 
designed to offer affordable 386 
performance to people who are 
considering 286 PC's. 

Compaq even makes 
high-performance personal 


computing available for takeout. 


With the most advanced, full- 
function, 386-based portable: 
the COMPAQ PORTABLE 386. 


It simply works better. 


But then, who's more quali- 
fied than Compaq to make a 
high-performance PC to suit 
any taste? After all, we created 
the world’s first 386-based 
personal computer back in 
1986. Since then, we've 
emerged as the world leader in 
high-performance computing. 
That's why more FORTUNE 
1000 firms have added Compaq 
to their approved vendor lists 
than any other brand. 


To satisfy your hunger for 
more power, call 1-800-231-0900, 
Operator 86. In Canada, 
1-800-263-5868, Operator 86. 
We'll give you the location of 
your nearest Authorized 
COMPAQ Computer Dealer 
and a free brochure. 

COMPAQ® and COMPAQ PORTABLE 386° are trade- 
marks of Compaq Computer Corporation. Intel® and Intel 
386 are trademarks of Intet Corporation. Registered US. 
Patent and Trademark Office. ©1989 Compaq Computer 


Corporation. All rights reserved. COMPAQ DESKPRO 
386/25 graphics ©1988 Accent Software, Inc. 
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(Bedford Software) 


“The Perfect System for your 
Growing Business.” 

BEDFORD ACCOUNTING is a com- 

pletely integrated accounting system 

that includes General Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 

as an independent software package...or 
combine modules to form your completely 





coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
{even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine's 
Editor's Choice In a review of 59 accounting packages conducted by Price 
Waterhouse. “This is truly a (complete accounting) system. Bedford's six mod- 
ules...are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap—even for non-accountants.” 

BEDFORD ACCOUNTING... IBM VERSION 
BEDFORD ACCOUNTING... MACINTOSH VERSION 








Also available: 

Peachtree Complete Accounting ..........$159 Dac Easy Accounting ..........$ 79 
LANDLORD/LANDMASTER 4, 
(Systems Plus) © MANAGEMENT 


“A Complete Property Management System— 
Easy to Use with Outstanding Flexibility.” 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 
$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general ‘ 
ledger, accounts receivable and accounts payable ...$1250. 


FORMWORX (Formworx) 


“Create Any Business Form Instantly” 

“The best package we've seen for generating 
forms"... Compaq Magazine... “faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORKX lets you create any form in- 
stantly. Using FORMWORX’S advanced drawing 
tools, you can draw vertical and horizontal 

lines, boxes with dots, dashes or solid lines of 
various widths...add heading and text using a 
variety of type sizes and styles...and complete 


my 





_ INCREASE your form by adding any of 95 graphics fill patterns 
OFFICE including shading and borders. FORMWORX outper- 
PRODUCTIVITY forms all of the competition. 

FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 

market. Now, you can actually make form overlays and 

Ga fill in all the blanks on your form. Save it, recall it, per- 

form automatic mathematics and recalculations on your 

form...and, if you use dBASE, it's totally compatible. 

FORMWORKX.... .. $99.95 FORMWORX WITH FILL & FILE ....... $149.95 


FORMKITS es or more es designed templates/package) 










Business Forms.... - $39.95 Personnel Forms.............. $39.95 
Time Management ‘Forms. . $39.95 Project Management Forms. $39.95 
Sales & Marketing Forms... . $39.95 Graphics & Charts i 
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PC EXCHANGE™* 


Overwient Sorrwarne Deuvery (2 
“Formerly PC EXPRESS S| || 








Delivery subject to availability, 10977 


WITH LOTUS 1-2-3 
(Manusoft) 


READY TO RUN ACCOUNTIN 









LOTUS 
COMPATIBLE 


“The Full-Featured Accounting System that Runs Under J-2-3." 
Acompletely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger ....... 
Accounts Receivable 


$69.95 Payroll.....creeseeee 
$49.95 Accounts Payable.. 
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MICROBIZ RETAIL STORE/CASH 
REGISTER CONTROL (Microbiz Corporation) 


The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and Its cash flow. It's time to 
computerize ....... all for $395. 

Optional add-ons to. your Retail | Store ‘Software System. a ; complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 
Auto Repair Shops and other vertical markets. 


Retail Store/Computer Cash Video/Liquor Store Management... $795 











Register Software............... $399 Beauty Salon Accounting ........... $795 
Bar Code Reader for Above $595 The Auto Repair Shop 
Cash Drawer for Above... $495 — Controller .......nssseessesersossesersesee $T9S 
TIMESLIPS {Il ep 
(North Edge Software) PRICE we + 
“The Professional Time and A 
Billing System for Anyone Who 


Must Bill for Time and Service... 

used by more accountants, lawyers, 

doctors, consultants and other profes- 

sionals than any other billing system.” 
It's unanimous. All the reviewers agree 

that TIMESLIPS III is the best time and 

billing system on the market...and certainly 

equal to or better than packages selling for $2006 

and up. TIMESLIPS received one of INFOWORLD'’S best ratings ever (9.3). 
TIMESLIPS is memory resident, offers a pop-up “stopwatch” to time phone 

calls and activities, generates transaction reports, client history, aged receiv- 

ables and many valuable management reports. It interfaces with many software | 

programs such as Bedford, Peachtree and DAC. You may even export data to 

Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS Il. 


TIMESLIPS I (for hard disk drive systems) .. se $114.00 
TIMESLIPS (for floppy systems)... sa $ 97.00 
TAL (link TIMESLIPS i] to other accounting programs) $ 79.95 


We are the experts in accounting software. Choose from over 100 accounting 
packages, and vertical market packages. Call for great values on DAC EASY, 
PeaCREE) and more than 100 other business, accounting and vertical market 
packages. 

Please call or write for our FREE 48 page full color catalog containing more 
than 100,000 hardware and software items ready to be shipped. All prices and 

Specifications are subject to change. Delivery sabiect to ovailability. 

Pid $6 for shipping of the first item ($3 for each additional iter). 

CIRCLE 301 ON READER SERVICE CARD 

















1-800-DIAL-PCX iin: 


(That's 1-800-242-5729) 
All prices subject to change. 


7 ZEL PLAZA PHONE: (914) 426-2400 
SPRING VALLEY, NY FAX: (914) 426-2600 
TELEX: 667962 (SOFT COMM NYK) 





PC Magazines Direct Marketing 
= For PC Product 
Connection aid sete ° 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 

_ during the past year." 


You buy direct because it’s con- 
"@ venient, because you know 
exactly what you want and 
me don’t need any 
hand-holding. 














vendors you want to buy through. 
*Starch Study, July 1986 








DONT SETTLE FOR LESS... 








Panasonic 
K ow! Office aed R\ig PC ADD ON BOARDS 














1124 X. BOCA RESEARCH 
' RAM Card XT or AT ........ SCALL 
in, 192 VO Card XT Of AT csssescesanseoeees $79 
, 63 cps LQ = 
5 built in fonts 
front, bottom or 
rear paper feed 
pro ce sa MICRON 
Epson® LQ-2500 and IBM® Proprinter™ x 24 ———z. TOSHIBA resrasistod wi OFA FAM.....$729 
emulations 
2 year warranty ssesesssnccnes $CALL LAPTOPS TORS! 
$773 
T3200 (12N4H2/40MB) ..... $3599 
New! nasoni a 
, ACCESSORIES 
Technologies 1191 Office Automation Ae. 


Swan Modems 

@ 240 cps 
wiPC Talk Ill software @ 4 Built-in fonts 
@ Hayes 2 compatitte @ Paper parking 
. ay pec sethgd @ Epson® FX-86e & 

(BM* Proprinter Il emulation 

2400 baud Front, bottom or rear feeds 
internal ...... $129 @ 2 Year warranty 
1200 baud 
intarnal .....0.. $69 
2400 baud extemal ......$149 


1200 baud extemal ........$99 


Ruby/Ai + wes ee sree $55S6S 
Diadora’ 





Tax View $67 


@ 74 tex forms 
1 Windows based 


Save $5.00 on any Mouse ee . 
when purchased with copes £ $14 
fax View pie Printer ‘Cable * $10$14 
Rt Angle Printer Cable... .$12 

















FLOPPY DISK DRIVES _..... 





SONY 
3.5° (720K) one $99 
ion 35° (1 44MB) eee) 
MITSUBISHI ROCTEC 5.25° 
35° (720K)... 
35° (1 44na) 


TOSHIBA 
BS: (720K) sere 
35" (1 44Ma) ... 


vGa VIDEO ae 


Video Ram 
: Zananoed VGA Modes 
@ Compatbie w/All 17 VGA 


Swan VGA card & Intec VGA monitor ... $569 


Swan VGA card & kntec 
tidtscan morkiar (600 x 800 Figs.) eos» $599 | 











KL320 20MB (40 ms) Bare/Kit $219/$259 
KL330 32MB (40 ms) Bare/Kit $249/$299 
@MiniScribe 

8438 30MB (68 ms) .......$ 

3650 40MB (61 ms) ....... 

3053 40MB (25 ms) 


SS Seagate 


ST-225 20MB (65 ms) Bare/Kit........$219/$259 
ST-238 30MB (65 ms) Bare/Kit.. .....$249/$299 
ST-125 20MB (40 ms) Bare/Kit $249/$299 
ST-151 40MB (40ms)... w+ $439 
ST-251-0 40MB (40 ms) ... $349 
ST-251-1 40MB (24 ms) .. . $439 
ST-4096 80MB (28 ms)... 

Kits include cables, controller and mounting screws. 


mm 
Design with Tactile Feedback 


| 


pr BUS SERIAL 
MOUSE MOUSE 


$69 $69 


@ Lightweight MAGNAVOX 


Smart. Very smart. 


9082 VGA 


14” COLOR MONITOR 


17 VGA Modes $429 


Bf Tilt/Swivel Base 


@ Analog Input Allows Virtually 
Unlimited Number of Colors 


a 


— 


EDITORS | 


SCAN MAN 





@ Great lor Pam & OTP 
Programs. 


sll 99 


ce ltl, 





To order: No surcharge on Discover, Visa, MasterCard or AMEX 
@ Your credit card 1s not charged until your order is shipped COD. 














orders accepted withno COD fee Ml Wo insure your order at no extra howl 
EDUCATIONAL and costto you Shipping: 3% or $5 minimum for UPS Ground. Call DISK-KOUNTS 
for shipping char; on Express Al, APO, FPO, AK, Hi and ail 
CORPORATE ACCOUNTS foreign orders Mall Orders: Wo accept money orders. cerihed ages 
rchnse checks, end personal checks. Allow 2 weeks for personal and com- 
rreceeptea rom CALL 1-600-406-90¢ 1-800-468-9044 Pany checks to clear i Detective items replaced or repaired atour — x por box of 10 au 
— ice FAX: 814-237-4450 dhscreton. PAdelivenes add 6% sales tax. Prices andterms subject bonus 0500 $695 
to change without notice ll. We eccept purchase orders from quah- Ventral con iets a 
fied Educabonal and Corporete institutions. wenie MMC ce este Sass toss 





Ez 











TUSSEY COMPUTER PRODUCTS = startcottar Pa 15001 


tcp 








PANASONIC 
1OSTIH 
(1920pe, 00 col, 9-pint 


NN 


ue = 


ee 


EPSON 


1180 (192cps 80 cot. opin) MEW $Call 
1191 (2d0cpe 80 col Spin) MEW SColt 
19.24 (192cp9 80 col 24.piny $Cail 
1592 (180cps, 132 col. pin} $389 
1595 (2400p8 132 col Opin) 69 
1524 (240qp0 132 cat, 24 pin) $599 
4450 (1 (ppm laser primer) $1479 


FX-850 (264cps 80 col 9-pin) ..... $Call 
FX-1050 (a0ecps, 132 eat, Opin) —..... f0F 
L.Q-500 (180cps. 80 col, 24-pin) ..... Bent 
L.Q-850 (asacps 80 col, 24-pin| .... Price 
L.Q-1050 (a64cps. 1:32 cal, 34¢-pin) ....01 


CITIZEN 

1200 (120 cpa pan) 

180D (1B0cps 80 col, B-pin) 
WSP-40 (2400ps 80 col, Spm) 
MSP-45 (240cps. 132 col. pin) 
MSP-5S5 (300cps 132 cet, Spin} $449 
Premier 35 (Geeywhec!} $Call 
Tribute 224 (200cps, 132 cal,24-pin $589 
HEWLETT-PACKARD 
Deskjet (240cps 80 cot) 
Painiet (167cp6. 80 cot) 

NEC 

P2200 |170cpe, 80 cel, 24-pin) 
P5200 (205cps 80 col, 24 pin) 
P5300 (265cps 132 col 24-pin) 
TOSHIBA 

P321SL (218cps. 90 col. 2¢-pin) 


3139 
3159 
$209 
$379 


$715 
$1049 


$359 
3529 
$689 


$499 




















Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


(Even at these pnces) You only pay TCP’s standard shipping 


. Orders amvi 


before 4:00 PM our time will be 


charge 
shipped out same day If part of your order is backordered the 
remainder will be shipped UPS Ground 


SECURITY 
ordar is shi 





CUSTOMER SUPPORT 
@ Atter sales support 


@ Your Credit Card rs not charged until your 


@ We insure your order at no extra cost to you. 
@ Tussey ts 9 financially strong and well 
established company. 


P347SL (z1ecpe, 132 cot, 2¢-pin) 
P351SX (960cps, 132 col, 24 pin) 


$659 
$879 


@ Knowledgeabdie stot. all graduates of 
Tussey's "Computer Boot Camp” 
@ Our advanced warehouse/matenels 


19 
LX-800 g) handling system essures your order is 


(1e0cps/9-pen), 


LQ-2550 (400cps, 1:32 cal, 24-pin)Epeon 
Call for EPSON LO Rebate Otter! 


Sc@ir 


NX-15 (120¢pa 132 cel Opin) ......, $349 
NX-2400 (170cps 80 col, 24-pin) .. $Call 


OKIDATA 


321 (200cpa, 132 col, O-pin) ........... $468 
S468 


LASER PRINTERS 


HEWLETT-PACKARD 
Laserjet Series Ill 
8 POTVEIAK seorersess $1799 


1. P4450 
11 pprvDval Bing ... $1479 
QUME 


Scripten 
© 10 pprvPostscript ... $3349 
FAX MACHINES 


M1200 ... 


Amdek 210 A 
7823 AMF anno 
Bed with tivewlvel 


Amber Of GrOO0 -cnerammmenn S79 
Sameung 14° Mono Fiat —.. $139 


RGB/CGA 





| 
OPEN: 8:00AM-11:00PM Mon-Fri, 10:00AM-8:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


CALL TOLL FREE 1 -800-468-9044 





shipped out accurately & on time 
@ Our IBM AS400 altows instant order and inventory status 





AMERICAN MERIDIAN 
Design CAD 3.0 or 3-D .. $155 Carbon Copy PIS «10... $107 
MICROPRO 


ASHTON-TATE 
dBase Illy, 









soo 
129 
29 
159 
$57 
138 
Turbo $69 
Turbo $00 
Turbo 150 
Turbo 
Turbo 1 
Turbo $199 
Turbo 
Turbo ea 
BEDFORD 
Integrated Accounting ....$135 
BRODERBUND 





Wordstar Prof. Rel, 5S ..... 
LOTUS 








NTRAL UARTERDECK 

CE) te POINT g sOvme ee 

Delos Option DESOQView 386 a 

FC Tools Deluxe, 5: REFERENCE SOFTWARE 
CHIPSOFT Grasmatiic IY .vercreceresee $58 
Tuto Tax, SAMNA 

CORE AIT ssesssnesnn snes SOO 
DAC SOFTWARE 





FIFTH GENERATION 
Fastback PIB scene SIF 





GENERIC SOFTWARE 


Gen CADD Level 1.2013 $Calil 
INTUIT 

QUICKON -eecsescsseroersersssereee SOR 
MECA es 
Managi Money 1 
Tobias Tax Cut $47 











For Inlormation 
Call 914-234-2236 
FAX 914-237-4350 















THREE D GRAPHICS 





XEROX 
Ventura Publisher 2.0 .... $475 









a 
CoO 
SV 





Your 








Source for 


TOSHIBA 


T1000 ................ 729 

768K CARD.......... 249 

T1I200HB............. 2299 

TOSHIBA T3100E .............. 2599 

321SL Narrow...... 419 DICONIX 150 Paratte! ... 299 
341SL Wide........ 559 With Purchase of Any Laptop .. 269 


MITSUBISHI 
286-20 MB 
wEC 
MultiSpeed EL IT 
MultiSpeed HD w/20MB. 
Battery Pack-Specify EL or HD 
Floppy 5.25° Ext 360K for HD 
Modem 1200/2400 int 
TOSHIBA LAPTOPS 
T1000 
T1200F 
T1200FB 
TI200HB 
T1600 
T3100E . 
T3200 


PRINTERS 
ALPS Allegro 
MQ3mME . 
& DICONIX InkJet 150 paraite! 
with 3° or 6’ cable . 
with any Laptop 
WEC P2200 Parallel 
5200/5300 . . 
Color Kit 5200/5300 
PANASONIC 1592 
1595 . nent 
TOSHIBA 311, 
321 SL. 
341 SL 
KENSINGTON Printer Stand 
& With Printer 


3 
egeeisay 22 


+382 


MONITORS 
LOGITECH AutoSync with EGA Card, 
LogiMouse & Paint Show 
MITSUBISHI D Scan 1371 . 
Diamond Scan 1381 A Fo 
Diamond Scan Tut & Swivel - add . 
NEC 1402 MultiSync tt . 


SONY 13110R-19° Trinitron Color 
Remote TV & AGB Monitor 
Sony 1311 to IBM Cabis... 
SONY Multiecan 1303 . 
SONY Muttiecan 1302 

Sony 1303/2 to IBM Cable. . 
Sony 1303/2 to MAC Ii Cable 
TAXAN 770 MultiVision plus 
ZENITH ZCM-1490 Flat Screen 
Zenith Ti & Swivet . F 
UNIVERSAL Tut & Swivel 


eeSSexssuk B8ssusss 


SUPER SPECIALS 
159 TOSHIBA 321SL/341SL 


TS100 
T5200-40MB . 
75200-100MB 


s58 


ACCESSORISS for Toshiba Laptops 
AC Adapter T1000/1100+ ........ 
AC Adapter: 110/220 volte for 

T1200/T1600. . : ee 
Auto Adapter: T1000/ 1100+ oe, 
Battery Charger: F1200/T1600 
Battery Pack: T1200/T1000 . . . ... 
Carry Case by Toshiba 

Fabric: T1000/ 1100/1200 . 

Fabric: Other Models . 

Leather: T3100/3200/ 5100/5200 . 


es z8ss 38 


DRIVES & BACKUP 
PLUS HARD CARD: 20 MB . . 499 
40 MB. . 599 
TOSHIBA 3.5° Internal with 

Universal mounting kit 

720K/1,44 MB 99/109 
SEAGATE: For PC/XT HALF HT 

PRO PACK 20 MB (ST 225) 

PAO PACK 30 MB (ST 238) 

Fully Pretested, PRO PACK includes 
controller, cables, detalied & illustrated 
manual. Six months warranty. 

PC/XT Ming Kit & Filler Pate ..... 10 
MOUNTAIN: Uses Floppy Controller 
40 MB Back-up: internal for AT ... 379 
OC 2000 Single/Box of 5... 25/120 


KEYBOARD/MOUSE 
KEYTRONIC 101 Plus Professional 
for PC/XT/AT owe 1 
OEM Version: identical to 101 with 
90 day warranty from us 
Keytronic Mouse 
Bus or Serial . 
LOGITECH PS/2 Mouse 
C7 Serial or Bus 
HiRez Bus. . 
Serial w/ Clear Case 
Logitech Publisher 
LogiPaint/LogiCadd 
MICROSOFT Mouse: Bus or Ser . 
With Windows. . 149 
MOUSE SYSTEMS w/PC Paint Pius 
Serial or Bus 2 
QUADRAM Optica! Mouse 73 


8 


SSBRIS B 


= 8: 
Bs 


Designer Carry Case wi/ pockets for SW, 
manuals, portable printer etc. 

Spocity mode! 140 
Expansion Chasis 860 
WonUnder: Single expansion slot 

Floppy 5.25° Ext 360k 


MEMORY EXPANSION 
T1000: 768K Card 
71200: 1MB 
T1600: 2MB. 

T3120: 1MB 
T3100E: 2B 
T3200: 3MB 
T5100: 2MB 


SOFTWARE BONANZA 
All software is sealed & comes 
complete with manuals. 

BATTERY WATCH Ver 1.0- 3.5" . = 
BITCOMM 3 Ver 35. 5.25*. 
BORLAND Sidekick: Spcty 5.25 oF 3.529 
BORLAND Sprint Ver 1.0 - 3.5°. a 
CARGON COPY Pius Ver 1.5-3.5" 49 
GEM GRAPH 5.25" 40 
LAPLINK PLUS ... 

LOG! Paint/LOGI Cadd 

LOGITECH Publisher 
LOTUS Metro 3.5” Ver 1.0 
MICROSOFT Windows 386 Ver 2.03 - 35” 2 
PC KWItK Power Pak Ver 1.1 - 3.5°. 
PC PAINT Pius - 5.25° . pot 
WORDSTAR EASY Ver 1.5-3.5" 48 


MATH/RAM CHIPS | 

64K RAM 120 ns Set of 9 

286K RAM 5 CALL 
8067-2 PC/XT 6 Mhz. . . 139 
90267-8 AT@ Mhz . 215 
80287-10 AT 10 Mhz 239 
90387-18 for 386 machines 379 
0387-20 for 386 machines 469 
00387-25 for 386 machines -. 599 


MODEMS 
Also Soe Under Lap Tops 
HAYES 12006 internal-NoSW 248 
12008 with SmartCom II 269 
TOUCHBASE SYSTEMS World Port 
Pocket 1200 Ext 183 
2400 Ext w/AC Adapier . 269 
ZOOM 2400 Internai wi sw 129 
2400 External w/sw 140 


*% PREPAID BY CHECK ONLY « 


% POSTMARKED BY APRIL. 10, 1989 « 
399/539 TOSHIBA 1200HB/3100E 


2259/2559 


T1000 . F 
FOR T1200/ 1600/3100/5100/5200 
Toshiba 1200 int 
Toshiba 2400 Im. . 
Megaheriz 1200 int 
Mogahertz 2400 int 
Prometheus 1200 int 
Prometheus 2400 int. 
Adaptamodem 2400 int 
Wortd Port 1200 Ext .. 
World Port 2400 Ext 
Toshiba cable for Ext Modems 
Numeric Keypad: Specify model 
Battery Watch . 
Laplink Plus 


FAX MACHINES /BOARDS 


PANAFAX UF-155 
SHARP FO-220 i pees 
SHARP UX-180 . 869 
BHARP FO-420 . 1199 
SHARP UX-350 1199 
MURATA M1200/M1600 640/749 
QUADRAM JT Fax Board 4800. - 279 
JT Fax Board 9600 - 549 
JT Fax Portable 4800 . 49 
THE COMPLETE PC 
Fax Board 4800 . 249 


DISPLAY CARDS 
ATI VGA Wonder (258k) 319 
GENOA SuperEGA HiRes + 

SuperVGA HiRes 5200-10 e 
ORCHID Pro Designer VGA... 
Pro Designer VGA Plus .. 
PARADISE VGA Plus 
Paradise VGA Pius 16 
Paradise VGA Professional 
VIDEO-7 Vega VGA 
FasiWrite VGA. 
Vega V-RAM VGA (256k) . 
ZENITH 2-449 
Oto 15 Pin Connector-Required for 
some Monitor/Card combinations . 20 


POWER 
REPLACEMENT POWER SUPPLIES 
For PC XT 150 Watts 69 
DATASHIELD 
300 Watts Turbo Backup 309 
480/625 Watts Turbo Backup 469/569 
8006/1200 «oe TO8I1199 
SOLID STATE * UPB * x High 
SS 400/700 Watts UPS .. . 729/899 
KENSINGTON Masterpiece... 109 

Masterpiece Plus 119 
NEW Masterpiece Remote. 129 





POLICY: win order $100 for COD/ Credit Cards Prepaid orders Min $50 Prices & availability subject 

to change Shipping charges vary (Min. $10) Prices refiect discount for advance payment. Add 2% (Min. $5) 
tor COD & Discover, 34% for MC/Viea and 5% for Amex & Optima. COD requires cash or cashier check No 
showroom or walkin sales Al sales final Refused shipments subject to s 20% charge (Min. $50}. Not reaponsible 
for compatibility. «PICKUP HOURS: Mon-Fri: 3 to 5 pm. PLEASE CALL FIRST FOR WORKORDER #.* 


FOREIGN ORDERS: Fox foreign orders add special handling charge of $30 per order Air shipments 
add 10% (Min $50). For Printers & Monitors 30% (Mon $150} Some iteme may be more. Credt card orders, 
‘add §% to amount owed FAX: 714-091-2964 


* FREE DELIVERY x 


*» PREPAID ORDERS IN CONTINENTAL USA ONLY « 
Simply mait the check for the sxact amount (CA add 6%) as shown here with 
your order. Ws wiil ehip your order UPS Ground, FREE of any other charges. 
it is that simple. Money order/Bank check orders shipped immediately. 
Parsonsi/ Co. checks dsisy shipment 2/3 weeks. (Credit Card orders ere not 
considered prepaid). 


714-897-2100 


PLEASE REFER TO AD # PC 909 












TOMORROW'S TECHNOLOGY 
AT TODAY'S PRICES 





Over a 


BILLION $$$ 


in financing available 


Uae LOAN PROGRAM: 
No Prepayment Penalty 


NOT A LEASE « 


$257" $25 S35 835> 







U OWN IT! 


$39." S55." 








ASI TURBO ASI TURBO ASI TURBO AS) TURBD 
MDDEt #5301 MDDEL #5302 MODEL #5303 MODEL #5304 MDDEL #6308 Gog Nee #6308 
few XT Compareue 100% XT COMMANOLE 100% XT COMPATIBLE 100% XT COMPATIBLE 
© Gelectable 4.77, 8 & Youle * Selectable 4.77, & & 10MHz © Selectable 4.77, & & 10MH2 © & 8 10MHz Processing Speed © 6 & YOMHz Clock Speed Pa vohine Procsearg 
Processing Speed « O-iMB AM Processing Speed @-16MB RAM — Processing Speod ¢ 0-16MB RAM —-° (1AM LAM Available © Bios © 0-16MB RAM Available © Bios = O14 RAM Rosana Boe 
fiatable Bes One 380K Flpy "aAsdie © Bice © 16 Bi 8088-1 ——_Avalable « Bios « 8086-1 CPU * BORB-1 CPU » Two 380K * 16 BU 8086-1 CPU + Two 380K 
Drive * Floppy wCable CPU © One 380K Floppy Drive ¢ One 380K Floppy Drive ¢ Multi —-HalfHeight Floppy Orive ¢ Multi WO HalttHemght Floppy Drives « Muln WO Hallfteight Floppy Drives ¢ Noutti 
TEER aa cee pomtat © Mult: VO (w/Floppy Controller (wFloppy Controller, ClockiCalenxiar, _(w/Floppy Controller, Clock/Calendar, _(w/Floppy Controier. ClocvCatendar, VO 
Enhanced Keyboard Clock/Calendar, Parallel, Senal & Paraiiel. Seria) & Game Port) Paraital, Senal & Game Port) * One Parallel, Sena! & Game Port} 
RETAIL VALUE "1099 Game Port} + Eight Expansion Stota —¢ Exgtt Expansion Stots ¢ One 20M8 Hard Drive (wiControtier} © 20MB Hard Drive: 

‘ © PCIXT Enhanced Keyboard OMB Hard Drive (w/ Controtier)  Turbo/Normal Mode Eithor © Turbo/Normal Mode Exther 
OUR PRICE #599 RETAK VALUE "1500 © AT Enhanced Keyboard Software or Hardware Selectable Software or Hardwara Selectable 

OUR PRICE #659 RETAIL VALUE #1990 © Eight Expansion Stots ¢ PC/XT-AT ae iar ces PCT 


OUR PRICE #999 RETAIL VALUE #2499 RETALYALUE 2908 
OUR PRICE #1149 OUR PRICE #1299 





pat VALUE 3608 


OUR PRICE $1779 
5 89 969" 
YEAR a i 
Soames See OO ORGHION vero 
+ AT Enhonced Keyboerd # Expansen Sos + Senal Paral m 32 Bt Achitectrn © Com 
Pete BARR nc maRee PLAN*** 9 or Keréman& Sten Bin 
OUR PRICE 44g RM uc aie ace 
OUR PRICE #1569 ec || ‘32 Bit High Speed RAM for Lphining Excuten 
Shek ene cenit 
Ay’ we FAM Ani © Cec fr Ac 


to TOMB of Memory © 12M Hait/Hexght 
lappy Orive © Enyht Expansion Siots © 
Senel/Parafie! Adupter © AT Enhenced 


als Now With Over 2,500 Fa 

< Service Centers Nation Wide = .. 

a. S TO FULLY SERVE YOU* rani 
"WA NINN ' IBM PG/XT/AT are registered trademarks of IBM, Inc. 75100 -- 


OPEN MON.- FRI. 9 AM-8 PM, 
Sah 71h SAT. & SUN. 9AM-5 PM 


ADD 3 95% FOR MC/¥! 


ees Va 
== 1-800-825-SAVE oth 


3490.00 RETA VALUE 68008 
4ncs00 © QUR PRICE ‘2249 
“STAND UP” Style Options! 





PRICES AND PAYMENTS ARE SUBJECT TO CHANGE WITHDUT NOTICE 


CORPORATE OF! 
16240 RACE TF 


VOID WHERE PROHIBITEO BY LAW $25 09 CREDIT APPLICATION FEE 
“AVAILABLE ON EXTENDED CARE PLAN OPTIONAL ON SELECT EQUIPMENT PC MAGAZINE 3/2889 


CIRCLE 141 ON RFADER SERVICE CARD 





Auting ton Computer Products gives you the 
best cule? on IBMPCs. ..and Compagq too! 


IBM PERSONAL SYSTEM Ii 


Model 30, 20 MB, w/Monitor 


Model 50Z, 30 MB, w/Monitor ...... Sacro 


Modal 60, w/44 MB end Monitor 


Model 60, w/70 MB and Monitor .......... 


Model 70, w/60 MB end Monitor 
Model 70, w/121 MB and Monitor 
Model 80, w/44 MB end Monitor 


Model 80, w/70 MB end Monitor 
w/Color Monitor add $250 


iBM XT &AT.... 


COMPAQ 286 


DESKTOP — (12 MHZ) 
1 Drive 640K, 40 MB, 
Mono Monitor 


Cali for Custom Configurations 


~ AST PREMIUM 


286 


10 MHZ, 512K, 1 floppy, 40 MB, 
aerial and parallel porta, mono 
monitor. $1999 


386 


20 MHZ, 1 MG, 1.2 floppy, 40 MB, 
mono monitor. 





MULTIFUNCTION 
BOARDS 


DFI w/384K 

AST 6 Peck w/384K. 

AST Rampege AT w/512K. 

AST Hot Shot 

Orchid Tiny Turbo......... siesta 
Orchid Twin Turbo 


Irme Boerd 
AST 5251-11 
AST 5251-11 Plus Enhenced ... 


CHIPS 


64K Rem Chips 


$589 


Compaq 386 1 MB 
Compaq 386 4 MB 


80287-6MHZ ... 


80287-8MHZ 
80287-10MHZ 


80387-25 


DRIVES & TAPES 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $289 
30 MB for XT (ST238). $289 
40 MB for AT (ST251). $349 
40 MB for AT (ST251-1)$419 
80 MB for AT 


Ext. 51,” for PSII 
Ext. 1.2 for PSII... $219 
Toshibe 314" 720K. $99 
Toshibe 314" 1.44. $105 
20 MB Tape 
40 MB Tape 


-- $219 


IOMEGA 
Bernoulli Box II 5," 20 MB int. w/cerd 
Dual 20 Ext. w/cerd 
Bernoulli Plus 


PLUS 
Herd Cerd 20 MB.. $529 Herd Card 40 MB.. $849 


Aldington 
Computer 


SOFTWARE 


D Base Ili Plus 

D Bese IV.... 

Fremework 

iBM Displaywrite iV.. 

Logitech Mouse ... 

Lotus 123 

Maneging Your Money 
Microsoft Mouse 

Microsoft Word.......... wesc 
Mouse Systems Mouse 
Multimate Adv. tl ...... 

R Base for DOS 

Symphony .... . 

Vanture Desktop Publ. . “ 
Word Perfect 5.0..........00006 : $219 


MODEMS & FAXES 


Heyes 1200/2400 ......... $289/$419 
Everex 1200/2400 

Everex 2400 Externel 

US Robotics 2400 Int. 

Sherp FO-300 Fax 

Sherp FO-420 Fax 





VIDEO BOAR 


ATI VIP VGA ......00 
Compaq VGA 


Everex VGA 


Hercules Graphics Plus .. 


NEC MVA 1024 .... 
Orchid VGA 


Peredise Autoswitch 480 . 


Peradise VGA 

Paradise Professional 
Vege VRAM VGA .. 
Vega VGA.......seeee. 


") 


“e 


ATi EGA Wonder 800.... 


Everex EGA Autoswitch . 





$259 
.. $289 

$449 
. $159 
$239 
$179 
.. $799 
$289 
$179 
$269 


.. $469 


.. $499 
. $269 


COMPAQ 386 
Model 386S w/40 MB (16 MHZ) $3695 
Model 386E MB (20 MHZ) 
Model 386E w/40 MB (20 MHZ) $4695 
Model 386E w/110 MB (20 MHZ)$5695 
Model w/110 MB-25 MHZ 


Model w/300 MB-25 MHZ 
COMPAQ DESK PRO 


1 Driva, 640K, 20 MB 
Green or Amber Monitor 


PRINTERS 


EPSON 
LX 600 .... $169 LQ500.... 
DFX 5000. $1349 LQ 850.... 
FX 850 .... $339 LQ 1050... 
FX 1050 ... $439 LQ 950.... 
EX 800 .... $399 LQ 2550... 


OKIDATA 
$339 ML321.... 
$469 ML 391.... 
393... .§999 


TOSHIBA 
321 S/L / 341 S/L 


$515 
$715 
$579 
$909 


$469 
$639 


ML 320.... 
ML 390 .... 


$459/$589 


P5200 ..... $539 P5300 


$349 POXL 


IBM 
Quietwriter IIL ..... ccc cee eens 
Proprinter II 
Proprinter X24 
Proprinter XL ili 
Proprinter XL24 ...... Bars (eeiers + $719 


HEWLETT-PACKARD 
Leserjet II 
Leserjet IID ... 
1MG Upgrede .. 
2 MG Upgrede 
4MG Upgrede ..... 
25 in 1 Font 





MONITORS 


Multisyne 
Multisync Pius 
Multisyne XL, 19” 


MITSUBISHI 


PRINCETON 
$449 Ultresync $499 


SAMSUNG 
Color/EGA $229/$339 
RIGGS rss caauinwmnnes $439 


HAIZE oi 


FOR ORDERS & SYSTEMS QUOTES: 800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
Fax 312-228-0516 


3025-E S. M 


roducts , inc. 


ARLINGTON HEIGHTS, 1.60005 Prices and Availability Subject To Change Without Notice 





America’s choice and Arlington Computer 
Products choice is EPSON® 


It's not hard to 
understand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
thelr reputation, a one 
year warranty stands 
behind every Epson 
product. 


Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for immediate 
delivery at very 
competitive prices. 


Epson LQ-500 


Epson FX-850 
* Narrow-carnage 9-pin, dot-matnx printer. 


* SmartPark”™ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 


OF paper. 

* With a standard push feed tractor and single 
sheet fnction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes 

* Exclusive Seleclype front contio! panel puts 
popular printer features and SmartPark 
Operations at your fingertips. 

*The FX-850 prints 264 characters per second 
{CPS) in high-speed draft mode (12 CPI), 54 
CPS in Near Letter Quality mode (12 CPI). 





+ Epson's 24-pin, dot-matrix technology creates 
true letter quality characters and high-resolution 


graphics 

* Prints 180 characters per second (CPS) in draft 
mode, 60 CPS in letter quality (12 CPI) 

* Automatic single sheet loading, standard pull 
tractor and friction feed for versatile paper 
handling 

« Exclusive SelecType front contro! panel offers 
quick, aasy selection of popular typestyles, fonts 
and pitch 

« Two resident, letter quality fonts — Roman and 
Sans Sent 

+ New “shadow” and “outline” print modes for use 
with desktop publishing applications 


Epson LQ-850 

© Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

* Epson's SmartPark ” 

¢ Exclusive SelecType front contro! panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

© 88 Characters per second in Letter Quality 
mode for enhanced, high-tesolution characters 

© In draft mode or Letter Quality mode, the LO-850 
runs at a surpnsingly quiet 55 dB noise level 





Epson LQ-2550 


* 24-Pin technology creates superior Letter 
Quality characters and high-resolution 


graphics up to 360 dpi. 


Aldington 


Computer 
roducts ., inc. 


¢ 7-Color printing capability ts standard 

® Epson's SmartPark” 

* Exclustve LCD SelecType front contro! panel 
for easy selection of pre-sets, fonts and pnnter 
functions. 

* 133 Characters per second print speed in 
Letter Quality mode (12 CPi). 

¢ 400 Characters per second print speed in draft 
mode (12 CPI). 

* Epson LQ ESC/P* assures software 
compatibility 





Epson FX-1050 


+ Wide-carriage 9-pin, dot-matrix printer 

+ SmartPark,* a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

+ With a standard push feed tractor and single 
sheet friction feed, the FX-1050 can handle 
virtually any type of paper as well as envelopes. 

* Exclusive SelecType front contro! panel puts 
Popular printer features and SmartPark 
Operations at your fingertips 

* The FX-1050 pnnts 264 characters per second 
(CPS) in high-speed draft mode (12 CPI), 54 
CPS in Near Letter Quality mode (12 CPI) 


Epson LQ-1050 

* Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

¢ Epson's SmartPark ” 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

© 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

* In draft mode or letter quality mode, the LQ-1050 
funs at a surprisingly quiet 55 dB noise level 

¢ Exclusive SelecType front contro! panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 


EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 





CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


cat: GOO-548-5105 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


In Ilinois 1-312-228-6333 
Fax: 312-228-0516 





Ma Order Electronica «Wortdwtie 


<7 
r= Tap t=teqe) 


The 

full 4 Inch window at 

400dpi resolution 

Scan photos. logos, 

beard etc, Can be 
today's most 

popular apphcatons. HS3000 Pictured 


HS3000 = Hendy Scanner... . $199.95 
DMS200 = 2000713-Bunon, Ser Mouse $49.95, 


200001 3.Bution, Ser Mouso 
DMS200S8 wii or HALO software » ae tid 


for IBM PC/XT/AT and 
‘Compatible Computers 


+ The SAC1 is an access contro! card thal prevents unauthor- 
lzed access to your computer through user passworda 
+ Protects your computer against intrusion and corruption 
attempts « Diskette locking capability « Allows up ta 10 
+ Menu-driven + Becomes trans- 
pareni to machine functiona once password Is entered 
+ Manual Included - One-Year Warranty 
$149.95 


SAC1 Security Access Card... ss 


Intel Inboard 388/PC and SALE! 
Above 

Board 

PLUS | 
inboard 388 

‘only: » Upgrade. 
your XT to ¢ 386 
Er tess than $900 00 - Expand to 2 megabytes « 80387-16 
math co-processor capability « Uses only a single slot « 
‘Year Warranty 

1B1200  indoara 286/Pc wma ram $899.95 
MB4320 nove Board 286 FLUS .... $429.95 


with 512K RAM 


MB4420 snow Boord 286 US mun. $529.95 


function board with $12K RAM 


2400/1200/300 Modems 
Datatronics 


+ Hayeacommand compat: 

ibte « Bed 103/212A com- 

patible « Auto-dlal/auto- 

anawse « FCC approved 

1-Yoar Warranty « includes: 

Maxiilite Communication 

Software (except 1200P} 

4200P —1200/300 Baud Pocket Sima Modem ... $99.95 


181200 Pictured 


NX1000. 0.0.0 ceee cece ee $199.95 


RAM, V20 & intel Math Coprocessors 
"8164-1 65,536x1 (150na. . . $2.59 
262.144x¢ (100n8}.. 
262 144x1 (120n8).. 
262,144x1 (150n3).. 
{suits V20 Gp (icplaces 6068).. S748 
(@MHz) ¥Z0 Chi seas 


2 S150DS 


US. Funds On — 
Shipping: Ad Ada % ‘plus $1.50 Insurance 


California Residents: 
Add 6%, 612% or 7% 
Sales Tax 
(BM ta @ registered trademark 
‘of International Business Machines 
wes 
+ Customer Service (415) 592-8121 


* QUALITY PRODUCTS 


* COMPETITIVE PRICING * PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 
415-592-8097 


IBM PC/XT/AT Compatible 101-Key GD. 
Enhanced Keyboard with Calculator 


JE2019 (only): + Solar powered With Solar Calculator! 
calculetor offera ease and 

conveniencs of use = 101-key 

* Enhenced keyboard layout 

* Tactile touch keyswitches = 12 

function keys - Illuminated LED 

indicators for Num Lock, Caps 

Lock and Scroli Lock = Separate 

cursor pad = Low profile dasign 

= Switchable between PC/XT or AT 


JE2018 Enhanced PC/XT/AT Keyboard with Calculator NEW!. $79.95 
JE1018 Enhanced 101-Key PC/XT/AT Keyboard. $69.95 
JE1015 Standard 84-Key PC/AT/AT (AT layout) Keyboard. .... $59.95 


IBM_ COMPATIBLE DISPLAY a 


12" Amber Monochrome — 

TTL Input, High Resolution (PC/XT/AT) 
AMBER............. $99.95 S| 
14” RGB Color — cca Compatibie Compatible 
Amber/Green/Cotor Switcheble, 640 x 

200 Resolution ee s 


fl . $279.95 


14” EGA Color - EGA/CGACompat., 720 x 350 Mex. Resolution —, 
. $399.95 


ocw7a 


QC1478 - 14" VGA Monitor. .. ++» $448.95 
M5155 - 14" Multiscan Color......... $549:95 $499.95 
EGA/VGA MONITOR AND CARD SPECIALS 


14" EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max. 
Resolution — displays up to 16 colors (PC/XT/AT) 
JE1059 SAVE $40.001........ «+» $519.95 


14” VGA Monitor and VGA Card - 001476 VGA Monitor and Orchid 
VGA Card (PC/XT/AT) 


JE2055 SAVE $70.00! FREE RIX VGA DEMO!. .. . . $649.95 
JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


Graphic 
Display 
Cards 


JE1050 
JE1052 
JE1055 
GC1500 
GCc1501 


JE1071 


Multifunction, I/O and d Expansion Cards 
VO Card with Serial, jal, Game, Parallel Printer 
JE1060 Port end Real Time Clock (PC/XT). ooo eee eenes 


JE1061 _RS232 Serial Half Card (PCT). 
JE1062 _RS232 Serial Half Card (AT). » 


VO Card with Senal, Game and 
YE1065 Parallel Printer Port (AT). ose ee cere eee ceees 
2MB of expanded or extended memory 
JE1081 _ (zero-K on-board) (AT). ooo es $119.95 
SMB of expanded or extended memory, parailel printer 
port, serial port end ae Port 


EGA Cerd w/256K Video RAM (PC/XT/AT), 
Orchid 8-Bit VGA Card w/256K Video RAM. 


Orchid 8/16-Bit VGA Card w/256K Video RAM... «+ $349. 95 
Mur vO Ow Deal Cont aier 


JE1082 


Floppy and fad Disk Controller Cards 
20/40MB Hard Disk Controller Card (PC/XT).» » . » » . $79.95 


360K/720K/1 2MB/1 44MB Floppy Disk Cont. (PC/XT/AT) $49.95 
380K Floppy/Hard Disk Controller Card (PC/XT). 


JE1044 
360K/720K/1.2MB/1 44MB Fi fHard Disk 
JE1045 Controller Card (AN) Se oeee nce wens ess $149.95 


IBM PCIXT and AT Computer Kits aiso available! 


JE1041 
JE1043 


1355: Shoreway Road, Belmont, California 94002, ©1989 Jameco Electronics 


24 HOUR ORDER HOTLINE (415) 592-8097 © The Following Phone Lines Are Available From 7AM-5PM PS.T.: 
* Technical Assistance (415) 592-9990 


CIRCLE 346 ON READER SERVICE CARD 


+ Credit Department (415) 592-9983 


15 ANNIVERSARY 


RIX EGA and VGA § 
Paint Software 
Feetures « Pop-up manve 

. ‘windows 


Zoom 

+ Image library + Color mixing 
capability « Text editing with 

‘9 $0 72 pot and 34 contem- 
porary fonts « Ling amoothing 
capability: Capture capability 
+ Mouse of keyboard opera: 
fion - Print capability for simoal 
‘any dot-matrix, color, or iaser 
printer + Sikbe show capability 


EGAP GA Paint Program $89:95 $79.95 
VGAP VGA Paint Program. « $119.95 


Kyocera 3.5" 

20 and 30MB 

Hard Disk Drives *) 
for IBM PC/XT/AT . 
+ includes universal 


1974-1989 


415-592-8121 


KC20B 3 5°20m8 Drive Only .. 6249-95 $219.95 
KC308 3.5°30Me Drive Only .. 6299-95 $239.95 


——~A0MB Tape Back-Up Tape BackUp 
for IBM PC/XT/AT 


DJ10 40m Tape Back-Up and Tape $349.95, 
TB40  40MB Tapa Cartridge. 
3.5" PC/XT/AT Compatible 
Disk Drives 


SS6KU__inctused (POIXTIAT). 
Jameco 5.25" PC/XT  tstz 
and AT Compatible 
Disk Drives 

JE1022 (Pictured) 
JE1020 360K stock Bet (reneTan) . « $89: 95 
JE1021 se0k Beige Bet Port/an. .. $89.95 
JE1022 1.2me Beige act. pcaman . . $99.95 


Prices Subject to e\Change 
*DRAM's Subject to Frequent Price 
cn a 


Send $2.00 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 

or 415-595-2664 


Telex: 176043 
* All Other Inquiries (415) 592-7108 








Visa, MasterCard, Discover 


HOURS: 
and Amencan Express 
7 AM to 7 PM Monday-Friday Aacepted. 
8 AM to 2 PM Saturday 4 
Call on Sunday in — Ene) 
{BM-NOVELL “ COMPAQ ime PS/2 TOSHIBA 1% Consultant 
Network Support — Model 80 13200140 and Reseller 
$85/Hour $3800/$4200 115 Mb Laptop Accrual Program 
1-800-634-8215 $3500 ($52,485 paid in 1988) 
1BM PS/2 VGAICAD MONITORS TERMINALS KX 1992 160/38 cps $379 
Model 25—Cotor $1250 COMPAQ VGA Color $620 WYSE 50 Amber or Green $370 KX 1595 240/51 cps $445 
Seer Ue |e mie Fee 8s 
Mode $0—20 Mb Ok 2390 | eps to13 $518 SOFTWARE USSIIEIG IOI oH 
Mose! $080 Mb Osk sie | low Psi2.esi4 safit73 | Aus Pagemaner sao | NEC 
Model 60-44 Mb Disk $2200 | MITSUBISHI 8905/6922 $2330/1934 | Autocad 100 $2200 P2200 170/55 24 Wire $339 
Model 70—60 Mb Disk $3800 | NEC MultiSync XL. $2070 [| COMPAQ DOS 3.31. $89 8850 55 cps $1125 
Model 70—120 Mb Disk $5300 NEC MulbSyne Plus $879 dBase V $455 ee mk 
Model 70-A21—120 Mb Disk $7800 | NEC MuliSyne 2 . $575 DisplayWrite lV. $290 Ps 100 $520 
Model 60—44 Mb Disk $4250 | ZENITH 1490 $619 | BM DOS 3.3/4 01 $90/110 Bears 
POXL 400/140 025 
Model 80—70 Mb Disk $4800 1BM 08/2 Standard 1.4 400/140 cps $1 
See Be —— eee: stl 7 
Model 80-314 Mb Disk $6200 | NOVELL otus ", ie 
COMPAG SANTA CLARA Diskless Workstation $631 Lotus Symphony. ee Ouickwriter scall 
286 Mod 1/640 K $1670 WESTERN DIGITAL 3 Node LAN kit ive a ae Quetwriter It $1125 
286 Mod 1/40 Mb-640 K-Monitor $2150 ton Advanced Utlines $5 Proprinter Ill $485 
386 Deskpro/20 60 Mb $5200 wiWestem Digital software $700 Paradox 2.0 $418 Pr ter XL 24 $709 
386 Deskpra/20 130 Mb $6400 Entry-level 286 Starter Kit, 4 Users $470 J Smartcom IWIN... $90/150 Propanter iH XL $645 
386 Deskpra/20 300 $8500 NOVELL 266 Software w/Keycard $1500 J Ventura Publishing $490 Denler 
386 Deskpro 20€ 40 mort 10 Mb $4475/5475 NOVELL 286 Software V.212 $1939 | Word Perfect 5.0 $225 | Toshiba 
3868 Deskpro Mod 4 $2660 NOVELL SFT Netware Levell $2120 LASER PRINTERS 921 S/L 216/72 cps $agg 
3865 Deskpro 20Mb/40Mb .. $3150/3640 NOVELL SFT Netware HP DeskJet $662 341 S/L 216/72 cps $630 
386/25 110Mb/300Mb 36800/6900 Level V2.1 $2740 asi 351 SX 350/100 cps $1000 
Rae hd rae Fe ane a HP LaserJet IWIIQ with toner $1875/2999 
Portabie Ill Model 20 _ $3400 wt penta aba Tle HP Scandet $1075 COMMUNICATION! 
wikeycard . $1470} NEC LC890 $3244 
Portable Ill Model 40 $4050 PANASONIC KX4450 $1590 EMULATION 
CA Soll leu Sep INTESTACE CARDS) TOSHIBA Pagel aser $2499 | tam ps2 50-90 5250 Emutanon «$575 
Portable 386 Model 100 52, 96800 ARCNET PC110 LANBoard PS2. $520 Le I i al a 
Laptop SLT 286 20/40 $3800/4200 ARCNET PC110 LANBoard $185 PRINTERS ules At Be er nee 
TOSNIBA LAPTOPS ARCNET PC210 LANBoard 35 Epson 
71000 S775 ETHERNET raineteat ee FX 850 260/84 cps $3457 eM Pe XTAT eras pratanon $400 
Wale $1585 ETHERNET Plus Board (fer 286) $690 FX 1050 260/64 cps $510 IRMA Board SCall 
TA200HB $2399 G-NET interface Card wicable $294 EX 800 300/60 cps $453, Tus ROBOTICS 1200 Int $100 
aa cai WESTERN OIGITAL eter aeds oe fe US ROBOTICS 2400 Int $159 
73200 $3500 Ethernet Cards s260 | (0950 bi cal | GAPS Ee nee CaO 
; 1 
TS ancy att? | A@cESBORES tae sa | tiv Pi 
fb’ 100 Mi ( OFX 5000 $1399 ay hi 
ZENITN LAPTOPS el nel He $80 | Okidata EVEREX 1200 WS OB 
286/20 Super Sport $3300 vocab S| 2021 ssegar? | EVEREX 2400 Invext $137/195 
386/40 Turbo Sport $5600 : 390/91 $464/635 VENTEL 1200/1200+ $190/228 
* a wove Lhepoh aie 393 $980 VENTEL 2400/2400 Ext $290/380 
266 System $1200 | 16m i Panasonic MULTIFUNCTION CARDS 
ystem KX 1180 | 192/38 cps $185 
DISK DRIVES (BM Adapter Card : $450 KX 4191 1 240/48 cps $249 ERE arc oe Bb 
SEAGATE 20 Mb Kil $259 IBM Bwk Expander... $425 KX 1092 1 240/48 cps $320 AST Advanlage/2 lor PS/2 Sal 
SEAGATE 30 Mb Kit $295 PC Lan Program . $150 KX 1124 192/43 cps $319 COMPAD 1Me Memory 386/20 & 
ry 20E $650 
SEAGATE 40 Mb Ki XT ee $366 COMPAQ 4Mb Memory 386/20 & 20€ $2200 
SEAGATE 40 Mb ST 251- 49 a TI en COMPAQ 1Mb Memory 386S/Portable $635 
TOSHIBA 1.44 Mb Floppy. $125 3 
PROCOM Ext 5.257 for PS/2... $290 pIDEC CARDS 
COMPAQ 1 441, : 7 COMPAQ VOU $145 
Ara 3 78 COMPAQ VGA $419 
Herdcards 
MINISCRIBE 20Mb Herd Card $379 In IHinols Call... GENOA Sige VGA pil 3310 
PLUS 20 Mb/40 Mb Hard Card $535/647 PAPAUICHAtIS Seercaao $198 
PROCOM 30 Mb/40 Mb... $429/519 
PROCOM 45 Mb for PS/2 $795 PARADISE VGA see 
MAYNARD 20 Nb SCal : eens ose 
- UXe 
F. SALES AND QUOTES (Outside iminots). 1-800-634-8215 
SHARP FO220/F0300 $950/1159 7 MECANGA He 
SHARP F0420/FO500 $1300/1400 SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 CNIPS 
Ree RD a ss QUOTE-A-FAX: 1-312-325-4969 Intel 
8087-1/2/3 $220/149/109 
at ty $1350 « Corporate and voleme purchases ° Prices reflect 3% cash discount BO2BT-6/W/IQ/A -$167/220/259/355 
MAYNARO 60 Mb XT/AT InvExt $875/881 Invited. Call Dick. SIGHT dare enero 80987-16/20/25/SX  $450/565/720/440 
MAYNARD 60 Mb for PS/2 $899 © Lessa avallabie. checks Ae ACCESSORIES 
MOUNTAIN 60 Mb $1199 © 24 hour burn In on ail CPUs. Peel ie & 
MONOCNROME MONITORS transfer accepted Switchbox 
AMDEK 210/410 $79/145 © Steck orders placed by 3:00 COT ce Cee Keytronics 101 Keyboard $100 
COMPAQ a ou shipped same day. © Minimum $500 shipping/ Bho see Protein cantanye 
Ee! © 100% financing avaliable. handling charge : 3 
1BM PS/2 8503 $200 
MULTISYNG GS $195 © Credit card and COD purchases MICE 
PACKARO BELL Amber/Green $85 ——_subject tn verification. —— LOGITECH HiRes $95 
my Goegnien monrrons,. | Simanana ots WES bass au | Se 2 
e mi i] nat 
IBM PS/2 8512 $435 © Prices subject to availability and ae ee sa gpa LOGITECH Bus $74 
PGS UltraSync $500 Change withaut nobce © Educatonai P.0's welcome QEXKA Mouse $69 
SAMSUNG RGB $245 . Microsoft Mouse , $119 
ZENITH 1390 $405 System prices IBM Mouse $75 


CIRCLE 295 ON READER SERVICE CARD 


USA « FLEX Has Quality, rence F 


— 
TORY SYSTEMS inc 


AaB Tane Backup Svct 
Model 9CM043 se Backup System 
« 13” viewing area 


¢ RGB & TTL sep. inputs ee 
« Amber or green text po 
* Mode 1: 16 colors at ual 


640 x 200 resolution wre vv." ry 
* Mode 2: 64 colors at : svete 9299 Stem °999 


640 x 350 resolution = 
60M } System Avaliable 


ia, t Je ' << REQUIRES DC2000 DATA CARTRIDGES > 
e pt - 
t Sony 0D2000 Data Cartridge 


WECTEDAI [eIT AL 


“20MB Hard hee Kit. a ee 


-APTI | See Mono White VGA 7em7za9-— «S125 
SPECIAL! Contraler Magnavox 13” RGB scue73 $235 


included ~ ; Magnavox 13” EGA cus043 .° 339 
T1000 S 939 Magnavox 13” VGA scmos2 5369 


Magnavox 13” 
Mac Il-Color scmoso . 3475 


UNISON 600 NEC 14” Multi-Sync Il 
Zenith 14” 
600 WATT UNINTERRUPTABLE Flat Tension VGA 1490 
POWER SUPPLY Save $20 on any Monitor and 

¢ 600 WATT continuous power sup- Paradise ard Combinationi! 
ply * Remote-on capability « Phone - 
surge suppressor e Recessed light 
bar e Total power available 1400VA 


PRINTERS S499 Kx-P10911 
EPSON LX-800 80 column .. $188 KX-P1124 
EPSON LQ-SOO 80 coiumn .. $298 MODEMS KX-P1824 
EPSON LQ-850 80 column °518 With Communication Software Keriiess 


EPSON FX-850 80 column. $338 Sean e, BPS 899 PARADISE VIDEO 
CARDS 


EPSON EX-800 80 column °399] uz ei7 2000 BPS 
EPSON LO-950 110 column . $588 | EXTERNAL 


EPSON FX-10S0 136 column *QQQ | 'smalitalk” 4800 BPS ‘ 
: - 
EPSON 1O-2S50 136 column °918 | seckeaik” 4800 BPS 


EPSON DFX-5000 136 column CALL | EXTERNAL : 
MONO/COLOR CARD _ ... 
HEWLETT-PACKARD BRAND FAX MACHINES 


TONER CARTRIDGES —_.ea. 886 — a BASIC EGA 
HEWLETT-PACKARD INKJET SHARP FO220 MONOCHROME EGA 


CARTRIDGES for SHARP FO420 $129 AUTOSWITCH 480 EGA 
DESKJET PRINTER $16.95 | murata m-1200 699 VGA PLUS. 
LASER PRINTER. CALL | Murata m-1600 s2aQ0 VGA PLUS 16 . 





RINTER BLO 





=z 

LQO-2550 

¢ Wide carriage, 24-pin impact 
dot matrik printer 4 / 


e136 coins |) / 

2533\cPSurart 9 14 OPS Wg 

« RUlDIn 7 color printing 

* Bi-directional logic seeking 
printing 


Rebates from 
$25 to $100 


(On Selected Printers) 


from EPSON 


EX-800 


¥9-pin printhead 

° 80 coiunins 

* 309 CPSadraft, 60 CPS-faLO 

* Péraliefand serial intepface 


LQ-1050 

e 24-pin printhead 

* 136 column 

* 264 CPS-draft, 88 CPS-LO 


EPSON 


WHEN YOUVE GOT AN EPSON, 
YOUVE GOT A LOT OF COMPANY.” 


Oy 


OUR PRICES ARE SO LOW WE CAN'T PRINT THEM!! 


* CALL TOLL FREE 7 TO 7 MONDAY THRU FRIDAY — 9 TO 2 SATURDAY « 


$00-872-3539 


FAX# 312-351-7204 


Customer Service and Technical Support Number 312-351-7172 


ORDERING INFORMATION. MINIMUM ORDER $100. Shipping and handiing additional MasterCard, Visa and prepald orders accepted. No surcharge for MasterCard or Visa. 
COD. orders under $500 add $5.00 specia! handling charge C.0.D. orders over $500 add $10,00 special handiing charge We ship to the 50 states. APO, FPO, AK and Hi 
orders add an additional 5% to the total order to Cover PAL and Insurance All returns must have prior authorization from our Customer Service Department (312- 
351-7172), Unauthorized returns and refused shipment subject to a 20% restocking fee. All prices and specifications are subject to change without notice. 


CIRCLE 105 ON READER SERVICE CARD 


‘Le ecard Disk Cards for PC & AT Co 


Digital ot Candroher® 
° 30 Page Inetallation guide & reference menual 
® Cables, mounting screws, full & half-height face 


Plates ® r. 4 . ae 
° Take Two backup software, PC MAGAZINE a. © Preformatied into a pair of 32MB/28me. partitions 
fy co SEAGATE Matched Pair Kits 20MB $249 
© 1 Year Warranty, 30 Day Money Back ‘ 40MB $349 
Guarantee © Seagate Drive & Matched Controller 
© Optional: 150 watt, UL/FCC approved power 1 year factory warran: 


q ty 
supply for IBM PC's, $69 TANDY 1000 kits add $20 ¢ 15% faster throughput than ST251 drive. 


© 111 key Enhanced layout , 

* Built-in Solar Powered Calculator ; Org eae peas 5 eae 

© Switchable Ctrl, Capsiock keys mi Swe Medd ‘Sood — Format’ <Capecty = Ptce 
* Double injection moulded key caps “ . &, 

» Remnoueblalificlion keytonciain = 2 HH ST251 40ms MFM 48MB $359 
© ALPS tactile keyswitches as used by Northgate HH ST251-1 30ms MFM 42MB $449 
© 100% PC/XT/AT/386 & Novelt network compatible = HH ST277R 40ms ALL 65MB $439 


FH ST4096 28ms MFM 80MB $599 


733AA Lakefield Rd., Dept. P, 
IBM Model 50Z 11.2 E Westlake Village, CA 91361 
Compeq 386-16 15.6 I 
Shamrock 286-12/0 15.3 To order, or get 
Shamrock 286-12/1 11.8 our free catalog, call TOLL FREE 


800-722-AT-XT 


California 
-80286-12Mhz 1 wait state (0 optional) Complete Systems: Base Unit $ 895 805-373-7847 
+8 slot Amencan made motherboard ‘ 
pe ig ft onl Monographies Card & Monitor $1049 en 
-220 watt power supply, Award BIOS Monochrome 
sSecel Ditnies ports, Cock Calendar a a Mogren se © No extra for Visa/Master/Discover (AMEX add 3%). 
-Choice Ort. floppy E & EGA Monitor : oe 
Western Digital 1:1 interleave Disk controller . * Prices include UPS surlace shipping. 
-LepreKeys Enhanced keyboard with tactile Paradise VGA Pius Card & Multiscan Monitor $1595 © Federal Express shipping just $1.50 per pound. 
switches & built-in calculator Paradise VGA Plus 16 Card & * 30 Day money back guarantee. 


-512K RAM standard expandable to 1MB, i i $1895 " 
alae ~ 30 day 4 back querdntee: NEC Muitisync i) Monitor hoe r My PO's accepted. 





THE FIRST NAME IN TRUE OEM COMPATIBILITY 



















NATIONWIDE 


1-800-292-6272 


FAX 
1-301-561-4659 


MARYLAND LOCAL 


1-301-561-0200 


Use of equipment manufacturer's 
names is for identification only. 
NCRC is in no way affiliated for the 
OEMs listed. 














CARTRIDGE RIBBONS (NYLON) 
No. Dascription 
289 





Anadex 9500/9600 
Apple Imagewriter II 4 color... 
Apple Imagewritar/DMP. 
Brother M1409... 
Brother M1509/1709. 
131D Burroughs B-9246-3/6 
Canan A-1200........ 
Centronics 150/152... 
Centronics 350/351/352/383 
Centronics 704/705/753. 
Citizan LSP 120D/180D.. 
Citizen MSP 10/26... 
Citizen MSP 15/25. 
Comrex 420. 
C. Itoh 1550. 
Deta General LP2........ 
Data Products M-100L/120/200 
131D Data Products B-300/800.. 
Data Products B-900/1000 
Data Royal 5000 
Detatrol/LRC MP40. 
Data South 180/220/5180... 
Dec LA 34/100/210 Letterprinter 
Dec LA 50... 
Diablo 1860/2300. Matrix 
Diablo Hytype II Nylon 
Epson EX 800/1000..... 
Epson FX/MX/RX 70/80/85. 
Epson FX/MX/RX 100/185/286. 
Epson Lq/500/Lq 800/Lq 850H.D. 
Epson Lq 1000 H.D./Lq 1050 
Epson Lq 1500....... 
Epson Lq 2500 H.D. 
Epson Lq 2550... 
Epson LX 80/90 
Facit 2301/4512/4514.. 
Faclt 4500/4510/4511/4513. 
Facit 4520/4525/4526/4526... 
Fujitsu DMPG 9/DX2100-2200. 
Hewlett Packard 2608... 
Hewlett Packard 2631A.. 
Tally 1000/Honeywell 9mm G.P.. 
IBM 3287/3615 Sil.Dol.Cup/Loop 
IBM 3287/3618 Silver Dol. Cart. 
IBM 3268 1/2” Hermonica . 
IBM 3776 3/4” Harmonics .. 
1BM 4201 ProPrinter II... 
IBM 4202 ProPrinter XL. 
IBM 4207 ProPrinter X24 
IBM 4208 ProPrinter XL24. 
IBM 4224 
IBM 4234 
IBM 5224 Beseball Bat 





180 





















*This is only a partial list of our Ths *Pricas subject to changa without notica. 





Price Ea. re 





































@ 
™ 


9566 Deereco Road ©* Timonium, Maryland 21093 


NCRC GUARANTEE 


We wilf never knowingly disappoint you if for eny reason your 
Purchase does not give you complete setistachon the tult 
purchase pice will be cheerluily refunded mmediately upon 
return of the merchandise 

We have always beteved that no sale +s compleie unt! the 
customer has received total salisfacteon trom our products 


Philip E. Serriager President 






















COLORS 
Add $1.10 to your price par unit 


No. Dascription Price Ea. be No. 
176 IDS Prism Black 132/2080/2132.. 3 


PURPLE 
lylon only 


































8120EM-IBM Quietwriter N/C 


2020EM-NEC2000/3500/8800F lipM/S . 


TWIN SPOOL RIBBONS - NYLON 


QUALITY 
SERVICE 


PRICING 


BUY DIRECT FROM 
THE MANUFACTURER 


STOP THROWING AWAY 
YOUR DOLLARS 


$ # 


Wa manufactura our products with tha 
finast matrix inka, pramium high dan- 
sity nylon, precision angineerad pias- 
tics and "Ram" air rafrigaratad loading 
equipmant. 





Description Price Ea. (Black) 


IBM Wheeiwriter Corr. 
IBM Wheelprinter M/S... 
IBM Selectric I! H.Y. Corr. 











NEC 5500/7700 Spinwriter M/S... 
Nakajima Corr. 
Nakajima M/S... 
Olivetti ET 201/121 Corr 
Olivetti ET 121/351 M/S 
Quma I/Sprint 3/5 M/S. 
Qume III Quick Loed . 
Quma IV Sprint 7,6,9,10,11,12 M/S 
Ricoh 1300/1800 M/S 
Wang System5561/6541M/S Matrix... 3. 25 

















17.55 
5.25 
15 
25 


Burroughs 9245/9247 5M 
CDC 100/200/300....... 
Centronics 100/300/500 
Data 100/300/400....... 
Decision Data 6807/6811/6814 ... 
Dec writer LA 30/36 .. 
Dec writer LA 120/180... 
Facit 4540/4542 Biack. 
IBM 3262/5282. 
IBM 3525 T/S 
(BM §211...... 
IBM 5225/5250/5280 . 
Okidata 80, 82, 92, 93. 
Okidata 84, 94......... 
Printronix 150/300/600 . 
Seiko Universal Black/Red.. 
Star Micronics Gemini 10/10X 
Texas Instruments 800/810/815. 
Texas Instruments Omni 820. 
Wang 2221/5521 ...........cseee 


WIDE COMPUTER RIBBONS 










75 

































































- 178A IDS Prism Primary RD/BL/GR/B 740 
“3.95 176B IDS Prism Process CY/MA/Y/BL 730 
10.85 | 286 Mannesmann Tally 85. 320 
3.25 | 285 Mannesmann Tally 66. 

5.05 | 233 MannesmannTally1000. 201 
5.75 | 204 Mannesmann Tally 120/160 .. 303 
5.45 | 205 Mannesmann Tally 140/180. 304 
4.95 | 200 NEC 5500/7700 Nylon Cart. . 334 
2.45 | 114 NEC 8023 PC/e024 PC/8027 PC. 334B 
9.35 | 660 NEC Pinwriter P1/P2/P6 222 
4.95 | 661 NEC Pinwritar P3/P7.... 223A 
4.95 | 662 NEC Pinwriter P5 H.D. 219 
2.75 | 663 NEC P2200 H.D. 227 
3.85 | 210 NEC 5200/5300. Ee 251 
7.55 | 208 Okidata 182/183/192/193/320/321.......4. 

325 | 206 Okidata 292....... . 

6.35 | 208 Okidata 293/294 6.15 | 445 
3.85 | 212 Okidate 393....... .! 453 
5.45 | 217 Panasonic KXP 1080/1091/1092 .. 4 450 
7.15 | 220 Panasonic KXP 1524... .7.95 | 453 
.2.85 | 226 Radio Shack DMP 400/LPVI. 3.25 | 454 
.4.55 | 235 RadioShackDMPI0O/LPVII/TASSOLPI .......4.35 j 455 
.2.85 | 282 Radio Shack/DMP 130... 4.15 | 456 
3.25 | 282 Selkosha SP800/1000.... 4.15 | 480 
3.25 261 = Star Micronics NB/NL/NP/NX 10 3.95 462 
3.85 | 264 Star Micronics NL/NP/NX 15 \. 485 
3.25 | 266 Star Micronics NX1000... 5. 463 
465 | 267 Star Micronics NX2400.. 4.75 | 464 
.2.75 | 282 Star Micronics Radix 10/SR 10 95 | 470 
-3.85 | 263 Star Micronics Radix 15/SR15 4.55 | 471 
3.65 | 290 Star Micronics SD10.. 15 | 487 
495 | 291 Star Micronics SD15 55 | 955A 
3.25 | 135 Telex 287D/287D2... .85 | 470 
495 | 242 Texas Instruments 850/850XL/855....345 | 455 
.4.95 | 243 Texas Instruments 860/860XL/865 456 
.2.75 | 245 Toshiba P321/P351 401 
3.25 | 245 Toshiba P1340/P1350/P1351 

4.15 | 246 Toshiba P321SL/P341SL 

2.85 | 195 Tritel..eecescsone 

. 131D Univac 0789/0790 

. CARTRIDGE RIBBONS - FILM 

. (corractabia / multi-strika) 

2. 306 BrotherEM80/100/200 Corr..... 
1.95 | 307 Brother EM200 HR15/25/40 M/S 
2.75 | 227 CPT Rotary 8/9 M/S... 

335 | 156 Diablo Hytype lI M/S. 

3.85 | 317 Diablo Xerox Memorywriter. 


334B Epson DX 10/20/35 M/S 
168 Facit 4560/8000 Corr. 
1960EM-IBM5218/5219 Displeywriter 
M/S OEM... 
IBM 6240 M 
"CALL US FOR VOLUME 
DISCOUNT PRICING” 


222- 






























OO058P-BST 14°10 yds. 0.0... 
0106P-Burroughs 9246 15x20 yds. . 
0156P-Control Data CDC 15”x25 yds. .. 
0256P-Data Products 2230/2330 
15”x15 yds. ... 
0276P-Data Products 2400 14%! x15yds. 
0356P-Documation 1200 15"x20 yds. ... 
0456P-Honaywell Pru1200 17.8"x22yds. 
0106P-Hitachl 15”x20 yds... 
O556P-IBM 1403/3203/4245 14x: 
O0656P-IBM 3211/Documation 17"x20yd8... 
0756P-IBM 4248 w/Imposer Strip 
18%4"x20 yds. 
0876P-IBM 6262 14°x20yrds. 
0956P-Univac 0770 15"x55 yds.. 
0976P-Univac 0776 15%"x20 yds. 

















*$5.00 shipping and handiing charga on aii orders under $50.00 
Over $50.00 actuai fra:ght is charged. 


See why corporations such as General Motors, Mobili Oli, AT&T, Eastman Kodak, the U.S. Postal 
Service and thousands more are now using National Computer " Russa” brand products 


SAVE 50% or more with our National Computer G%86QAS" brand products. 


CIRCLE 344 ON READER SERVICE CARD 


PC NETWORK. «SERVICE 


© Intel 6088-1Switchable from 4.77 to 
1OMHZ * 512K RAM Expandable to 640K 
«Dual Floppy Controlier+ 150 Watt Power 
Supply + Mono/Color Video Graphics 
Board « 12* Monochrome Monitor « 1 
Serial/1Parailel/1 Game Ports & Clock + 
101 “AT” Style Key Keyboard + FREE 1 
Year Warranty. 


Color Systems With 
Mitsubishi Monitors 


* 12MHz Switchable Speed « 512K RAM 
Expandable to 1024K © 1.2MB Mitsubishi 
Disk Drive « FDC/HDC Dual Controller = 
40MB Seagate (ST251-1) Hard Drive = 1 
Serial/\ParalleVy & Game Port + Color/ 
Mono Graphics Card « 101 “AT Key Key- 
board « 200 Watt Power Supply = 12° 
Monochrome Monitor » FREE 1 Year 





Warranty 
Color Systems With 
Mitsubishi Monitors 
CGA Color System .... ane $1779. 
EGA Color System ... . 
VGA Color Systom ... 





PCW Wweli. 


PANASONIC KXP-1124 
Dot Matrix 
Printer 




















1302 13° Multiscan (1024x768) .. $644. 
1303 13° Multiscan (800x600)...... 522 


PRINCETON GRAPHICS 
Ultrasyne 12*.. 
Ultrasync 16° .. 


ZENITH 
1390 13° RGB (640x480) 
1490 14° FTM Monitor...... 


Net 
Multisyne Il 13° (800x600) 
Muttisyne Plus 15° (960x720) ...... 
Muttisyne XL 19° (1024x768) .... 2249. 


VIDEO BOARDS 


THE™ Mona/Color 





AST Premium 386 MDL. 300 .... $2770. 
AST Premium 286 MDL. 140 ...... 2648. 
COMPAQ Deskpro 286-/40MB . CALL 
COMPAQ Deeskpro386-25/110 ..CALL. 
COMPAQ Deskpro 386-20/60MBCALL, 
{BM MDL. 30-21, 20MB .. v0 

IBM MDL. 30-286, 30MB 
IBM MDL. 50Z,30/MB.. 
VENDEX HEADSTART 
























NEW! 
TOSHIBA 
T-3100E 


$2799. 


NEW! 
ZENITH 


Supersport 
in Stock Now! 


“DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 







eI ATTEReE Micm, 


De 


HOUSTON DMP 41, 42, 52, 81 CALL 
HOUSTON DMP 52MP, 62MP CALL 


ROLAND DXY 885 DXY980 «= CALL 
CALCOMP 1023 CALL 
SUMMASKETCH 12X12. 0 





SUMMASKETCH 12X18. 


eCraNNERC 








THE™ 2400 Internal .. 
THE™ 2400 Extemal ........ 











SEAGATE ST: -251 40MBMKit ........ 
SEAGATE ST-251-1 40MB/28MS 438. 
SEAGATE ST-4096 S0MB/26MS .. 625. 


MINISCRIBE 3650 40MBy Kit ........ 377. 
MINISCRIBE 3675 80MB HD, Kit .. = 
MINISCRIBE 6085 71M5/22MS .. 


PRIAM ID230 230MB/ALL/12MS 1978. 
MITSUBISHI 360K 5.25°HH .. 
MITSUBISHI 720K 3.5" HH 
MITSUBISHI 1.2MB 5.25°HH .......... 
MITSUBISHI 1.44MB 3.5°HH ........ 103. 
SYSGEN Bridge File 3.5° Ext. Drive 225. 






HARD CARDS 


PLUS DEVELOP. Hard Card 20 $545. 
PLUS DEVELOP. Hard Card 40.... 690. 
WESTERN DIGITAL File Card (30).419. 


TAPE BACKUP 


MOUNTAIN 40MB Ext/Power XT $560. 
MOUNTAIN 40MB Ext/PS/2 Mdi30 549. 
MOUNTAIN 150MB Ext. /PS/2 .. 1850. 
IRWIN 145C 40MB INT-/AT ... 











Master Card or Visa. 


In-Stock Items. 


a i> a ™ 


@ New “Net” Pricing. . .All Members 
Pay Prices Shown + Shipping. 


f No Credit Card Surcharge on 


f Fast 24-Hour Shipping on all 


CIRCLE 535 ON READER SERVICE CARD _ 


“a a wae. 


oSELECTION «PRICE 






sue” 


Baa 


a F 


MULTIFUNCTION CARD: 


AST 6Pack Wi3BAK ... 
AST Rampage AT wiSt2K . 
AST Premium w/512Kk .... "426. 
INTEL Above Board 286 w/512K .... 385. 
INTEL InBoard 386 PC w/1MB ... 
ORCHID Tiny TU ..ccsnsescoseces: 
ORCHID Twin Turbo .... 
THE™ Multi VO XT or AT 









ACCECCNHPIE 
‘ \ 


THE™ 3.5°DS/DD Bulk 25... 
THE™ 5.25" DS/DD 50 Pack 
THE™ 5.25" DS/HD Bulk 25 ... 
FUJI 3.5° DS/HD 10 Pack..... 
FUJI 5.25" DS/HD 10 Pack .. 
CH PRODUCTS Mach Ill Joystick .... 
CH PRODUCTS Game Card Ill ....... 
PTI Datashiond S100 essa 
CURTIS Ruby Fitor 8 Quiet ... 














CANON Faxphone 8 .... 
CANON Faxphone 20 .. 
CANON Faxphone 25 .. 
SHARP FO220 .... 
SHARP FO300 
SHARP FO420 
MURATA M1200... 















JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE. 


Ce All Products on Display at 
“I Our Warehouse Showroom. 


ow 
nT 





' Free Technical Support Before 
and After the Sale. 


‘ Qualified Seies Representatives 
Standing by to Serve You. 





ALDUS 
Pagemaker 


3.0 

$479. 
ADOBE Illustrator w/Windows $428. 
ALDUS Pagemaker 8.0 iawn 479. 
ASHTON TATE DBase IV ....... 453. 


ASHTON TATE Mutimate Adv. “290. 
BORLAND Turbo C w/Debugger 92. 








CHIPSOFT Pro 1040 ....ssccsceseoen 
CHIPSOFT Persona! 1040 ... 
DAC Easy Accounting 3.0..... 
FIFTH GENERATION Fastback + 
FUNK SOFTWARE Always ........ 
FUNK SOFTWARE Sideways .. 
INTUIT Quicken ...... 
LOTUS Lotus 1-2-3... 
LOTUS Symphony .. < 
MECA Managing Your Money .. 

MERIDIAN Carbon Copy Pius .. ne 
MICROSOFT Flight Simulator...... 35. 














Tritt 





PEACHTREE Business Acct. il 162. 
PETER NORTON Utilities Adv..... 77. 
PFS First Choice ......ccoee- avennsenee sees 


PFS Professional Write ... 















oe y f * CUSTOMER SERVICE 1-312-205-1810 
© FACSIMILE 1-312-206-1525 


625 ACADEMY DRIVE, NORTHBROOK, IL 60062 HOURS: MONDAY-FRIDAY 8:30AM-6:00PM SATURDAY 10:00AM-4:00PM 








a 





Count on CompuAdd. 


CompuAdd Starter Kits 
provide a great way to get 
into personal computing 
immediately. We've bundled 
computer and keyboard, 


} hard drive, monitor, printer, 


software and all the acces- 
sories and supplies you need 
to get started, and packaged 
them in a specially priced 
kit. And we've created an 
assortment of Starter Kits 


| to meet the price and per- 


formance needs of a variety 
of users. 


Executive 
Starter Kit 


© Computer: 
CompuAdd 386/16 
© 60386-16 Fite o-erd providing 
16MHz, 8MHz, 6MHz, or 
4,.77MHz softwere selectable 
system speeds 
© O wait state (Page-mode’ 


ge-mode) 
© 1MB RAM OME 


(Option to 10MB RAI 

© 5.25” 1.2MB floppy drive 

® Dual floppy/herd drive 
controller 

© Five 16-bit end two 8-bit 
axpension stots 

® 80287 meth coprocessor 
support 

© Choice of AT-style, 5151, or 
enhenced 101-key keyboard 

¢ Monitor 
Monochrome pence eere 
video package, or enhence 
system with EGA or VGA vl me 

¢ Hard Drive 
40MB Seegate® fully instelled, or 
upgrade to e higher capacity drive. 


}; © Printer 


Epson® LX-800 
© 180cps draft, 30cps neer letter 
quelity 
© Multiple type styles 
® Tractor/friction paper feed 
° Software 
© CompuAdd INTEGRATOR™ 
Program/file managers, 
cardfile database, calendar, 
calculetor, text editor, and 
PC-FullBek™ 
© CompuAdd MS-DOS® and 
Gw Ice 


© Accessories 
© 200 sheets of continuous form 


paver 
© Printer cable end ten blenk 


floppies $ y 6 9 5 


Hard Drives §=MGA EGA VGA 
$2695 86 $3095 «= $3245 
$2865 $3265 $3415 








Professional 
Starter Kit 


* Computer: 
CompuAdd 286/12 
© 80266 processor providing 
12MHz and 6MHz switcheble 


system speeds 

e se RAM expandable to 
1M 

© §,25” 1.2MB floppy drive 

© Duel fioppy/herd drive 
controller 

© Elght expansion slots 

© Meth coprocessor support 

© Choice of AT-style, 5151, or 
enhenced 101-key keyboard 


® Monitor 
Monochrome monographics video 
peckage, or enhence your system 
with EGA or VGA video. 


© Hard Drive 
20MB fully installed or upgrade to 
a higher capecity drive. 


© Printer 
Epson LX-800 
© 180cps draft, 30cps neer letter 
quelity 
© Multiple type styles 
© Tracior/fnction paper feed 


© Software 

© CompuAdd INTEGRATOR 

Progrem/file manegers, 
file database, calendar, 

celculator, text editor, end 
PC-FullBak 

© CompuAdd MS-DOS end 

GW IC 


© Accessories 
© 200 sheets of continuous form 


ne 
© Printer cable and ten blenk 


"$1595 


HerdOrives MGA EGA VGA 
$1595 $1965 = $2145 
$1715 








Career 
Starter Kit 


© Computer: 
CompuAdd Turbo/10 

* 8088 processor providing 
10MHz and 4.77MHz switch- 
able system speeds 

© 640KB RAM 

© 5.25” 360KB floppy drive 

© Floppy drive controller 

© Eight expansion slots 

© Meth coprocessor support 

© Choice of AT-style, 5151, or 
enhenced 101-key keyboerd 


e Monitor 
Monochrome monographics 
video package, Fa ars 
system with EGA or VGA vi 


© Hard Drive 
Optional hard drive. 


© Printer 
Star Micronics NX-1000™ 
° coe draft, 30cps near letter 
uel 
° Multiple type styles, nine-pin 


Fito rtriction paper feed 


© Software 
© Professionel Zen Software 
A ld integreted software 
pei ZenWord™ 
nCalc cre end ZenLink™ 
PC-FullBak software with 
optional herd drive 
e Com Jd MS-DOS and 
Gw IC 


® Accessories 
© 200 sheets of continuous form 


sera 
e Printer cable end ten blerik 


$929 


EGA VGA 
1279 ($1479 
$79 $1529 $1729 


Hard Drives MGA 








CompuAdd systems deliver some surprising numbers 
for remarkably low prices. 





CompuAdd designs and manufacturers a full line of affordable, reliable computers employing proven 80286/80386 technology. 
These systems are earning a reputation for dependability in thousands of demanding business and institutional applications 
every day. 


CompuAdd backs every system with a 30-day money-back guarantee and a full one-year warranty. Expert on-site service is 
available from Memorex Telex Corporation. 


Our experienced technical support personnel answer your installation and operation questions and solve most problems imme- 
diately by toll-free telephone. When required, CompuAdd will send you a new exchange part within 48 hours shipped Federal 
Express’. We pay the freight both ways. 


CompuAdd 386/16 

* 80386-16 processor running at 
16MHz, BMHz, 6MHZz, or 
4.77MHz software-selectable 


CompuAdd 286/12 


© 80286-12 processor running at 
12MHz or 6MHz, switchable 


system speeds 


CompuAdd 286/10 

* 80286-10 processor running at 
1OMHz or 6MHz, switchable 
system speeds 


_CompuAdd Turbo/10 
* 8088 processor running at 
1OMHz or 4.77 MHz switchable 
speeds 


system speeds 

* 0 wait state (page-mode memory) 

* IMB RAM expandable to 4MB 
(Option to 10MB RAM) 

© CompuAdd INTEGRATOR™ 
productivity software package 

* Choice of 525” 1.2MB or 
3.5" 1.44MB floppy drive 

* Dual floppy/hard drive controller 

* Five 16-bit and two 8-bit expan- 
sion slots 

* 80287 math coprocessor support 

* Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 

* 176 on Norton’s Benchmark 4.0 


“$1895 


* 0 wait state 

° 512KB RAM expandable to 1MB 

* CompuAdd INTEGRATOR 
productivity software package 

© Choice of 5.25” 1.2MB or 35” 
1.44MB floppy drive 

* Dual floppy/hard drive controller 

* Six 16-bit and two 8-bit expan- 
sion slots 

* 80287 math coprocessor support 

* Choice of enhanced 101-key, AT- 
style, or 5151 keyboard 

* 13.7 on Norton's Benchmark 4.0 


$995 


386/16 System EGA VGA 286/12 System MGA EGA VGA 
40ME. 28ms. $2.449 $2799 $2999 20MB, 65ms $1,399 $1,699 $1,899 
BOMB, 28ms $2695 $3045 $3,245 40MB, 40ms $1529 $1879 $2,079 


Order Tol Free: 80).666-1872 


Customer Service: 800-999-9901 Fax. 512-250-5760 
Telex: 763543 COMPUADD AUS USA: 512-258-5575 


* 512KB RAM expandable to 1MB 

* CompuAdd INTEGRATOR 
productivity software package | 

* Choice of 5.25” 1.2MB or 3.5” 
144MB floppy drive 

* Dual floppy/hard drive controller 

* Six 16-bit and Iwo 8-bit expan- 
sion slots 

* 80287 math coprocessor support 

° Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 

* 9.4 on Norton's Benchmark 4.0 
test 


$895 


a 


286/10 System MGA EGA YGA 
20MB, 65ms $1,249 $1599 $1,799 
40MB, 40ms $1429 $1,779 $1979 


° 640KB RAM 

° § 25” 360KB half-height, dual- 
sided floppy drive 

* Dual floppy disk controller board 

* Eight XT-compatible exparision 
slots 


| © Math coprocessor support 


° Front panel display with keylock, 
reset button, turbo button, plus 
LED indicators 

° Choice of enhanced 101-key, 
AT-style, or 5151 keyboard 


i 
$595 | 


T 
| Turbo/10 System «MGA EGA VGA i 


No drive 
20MB, 65ms 


$729 $1,079 $2,999 
$999 $1.49 $1549 


Compufidd 


C"Oak P 


12303 Technology Blvd. 





OR Awe. Iie 


Austin, Texas 78727 





— 



































Count on CompuAdd. 





Order Toll Free: 

























1/0 Cards VGA Multifunction Boards 
AT 1/0 senial port and Color VGA 13” analog | r si 
cacdiaaeort (Reg $59). $49 | monitor. $515 | AT Multifunction board 
: “ ; ” with OKB, up to 15MB RAM 
XT I/O senal port, parallel Zenith 14” Color VGA : 
port, pa 
640x480 $759 | e*Pansion, senal, parallel and 
port, clock/calendar, and game ports, for ATs and 
gama port $65 competibles (Reg. $99). .$85.99 
Diskette Drives Video Cards ent S94KB RAM, paralial port, 
7 Monographics card up to serial port, clock/calendar, 
360KB half-haight 5.25” floppy 720x348 rasolution $49 and game port for PCs or 
Sosa nar on hieoee iiopey $99 Hercules Monochrome compatibles . $199 
: Graphics Card Plus up to * 
driva for tha AT (gray). . $ 
_ 720KB halt-haight 35” floppy aie ico Memory Cards 
4 O drive for the XT (black) . 

AT Hard Drives 720KB ete rt floppy er ae Sages $149 ete aa $35 
Drives include cables, mounting hard- _ drive for the AT (gray) $115 CompuAdd EGA-480 IBM/ =e or. ae, oe sna 
ware, manua/and FREE PC-FullBak” = 1.2MB 5.25” floppy driva EGA-compatibla card with Intel Above™ Board Plus 
aisk backup sofware. foibelal Gew “ac; $109 a56KB display mamory $179 with 512kB . 455 
43MB MiniScrba® (25ms)_ $459 | 44MBNaltheght 35° floppy — | | CompuAdd VGA card 
flimsy” Coo greats.) S89, rena Tas aaa 
(Reg. $649) $ : ; colors, supports IBM VGA, 
80MB Saagata” (28ms). . $669 Peeeeer ogee a ; CGA, and Hercules 1200 baud CompuAdd 
117MB Seagata (28ms) ss69 insta He a Lye an Perms: Monochrome graphics $220 | internal) . $69 

transfer from 360KB to Video-7' Vega VGA card Toa batn oom re 
3 i x 480 and 800 x 600 

XT’ Hard Drives agi eae $199 | G40 (extarnal) $89 
Nes cnt Coole iano M t | resolutions with 16/64 color $279 Everex Evercom™ 

ine ‘ables, mounting hard- onitors | capability 2 
ware, controller card, and FREE 1200 baud (intarnal) . $89 
PC-FullBak disk backup sofware. = | MGA | byes lag a 12008 299 
20MB MiniScribe (65ms) $279 | 12” flat screen monitor with | Monitor/Card Combos baud (internal) . . $ 
Some Seadaiecsm $310 _ tit/swivel 5 Hayes Smartmodem 12008 

agate (65ms) Amdek* 410W monitor Monographics 12” flat 1200 baud (extarnal) $319 
pedis ol a ee $379 | | 12" nonglara scraan. ... $159 | Screenwithtilt/swival, 2400 baud CompuAdd 
Rec cataee ™S) $299 | Amdek 432W monitor with monographics card S89 | (a $139 
| flatscreen and tilt/swvel $220 CGA 13" IBM-compatible 2400 baud CompuAdd 
: | i monitor with 640x240 (extarnal) $159 
Tandy -Compatible CGA rasolution plus, CGA Everex Evercom 
Hard Drives ele-oitmarnae8elbr graphics card $279 | 2400 baud (internal) $149 
MB MiniScribe (65ms pa EGA 13” IBM-compatible Hayes Smartmodem 2400B 
a cals ( ) $319 monitor 13” diagonal monitor with 640 x 350 2400 baud (internal) . $449 
ee Bee $319 | Sclauh $239 resolution, plus EGA Hayes Smartmodem 2400B 
race ; $375 _— graphics card $489 | 2400 baud (axtarnal) $469 
OMB) MinttScribs (61ms) IBM-compatible 13” EGA pes tere ga or , 
a eee ‘ ie monitor $349  VGAgraphics card $695 Pointing Devices 
44MB MiniScnbe (25ms) | Logitech’ HiREZ Mouse 
For 3000HL $749 with 320 dots per inch 
rasolution capabilities. 
FlashCards / pS i Mouse Bie 
FlashCard-20™ | faatures Or HALO III, pad, 
MiniScribe (65ms) $299 l and pocket $55 
For Tandy-compatibles $359 Genius Digitizer Tablet 
FlashCard-30™ | providas rasolutions up to 1000 
MimSenbe (65ms) $339 | linas per inch on a 12” x 12” 
For Tandy-compatibles $379 work araa Includes Dr. HALO 
FlashCard-49™ | Ill software $309 
Seagata (40ms) CompuAdd Joystick | $19.95 
(Reg. $539) .... $499 | Mach Ill Joystick $35 


800-666-1872 


Customer Service 800-999-9901 Fax: 512-250-5760 
Telex 763543 COMPUADD AUS USA: 512-258-5575 


Compufidd 


Ca®” ReP Oe ReAMT TOON 


12303 Technology Blvd. Austin, Texas 78727 









CY 





CompuAdd offers everything for personal computing. 
Phone now. We'll pay for the call. 


Printers 


Okidata 321 132 columns, 

250cps draft, 63cps NLQ ... $529 
Epson® LX-800 80 columns, 

180cps draft, 30cps NLQ... .$209 
Epson FX-1050 132 columns, 
264cps draft, 54cps NLQ... .$479 
Epson EX-800 80 columns, 

300cps draft, 60cps NLQ ... $395 
Epson LQ-500 80 columns, 

180cps draft, GOcps NLQ. ... $305 
Epson LQ-1050 132 columns 
264cps draft, 88cpsLQ..... $799 
Panasonic® 10911 80 columns, 
192cps draft, 38cps NLQ.. .. $219 
Panasonic 1595 132 columns, 
240cps draft, SicpsNLQ.... $4 
Panasonic 1124 80 columns, 
192cps draft, 63cps LQ 


Switch Boxes 


Manuai 
ane (serial or parallel) 





36-pin Centronics 
X (2/2)... 
AB (2/1)... : 
ABC(3/1)............... : 
ABCD (4/1) 


Automatic 
Serial (4/1) 
Serial (8/1) 
Parallel (4/1) (Reg. § 
Parallel (8/1) 


Tape Backups 


40MB internal (AT) 
40MB Internal (XT) 
60MB Internal 

60MB External 











Math Coprocessors 





Keyboards 
A¥-Style 5060 keyboard 
has 84 keys end enlerged 
ENTER and SHIFT keys for 
easy operation............. $69 
Enhanced 101-key 
keyboard for AT or XT 
compatibles with 101 keys 
| Including 12 furiction keys .... $69 
5151 keyboard for the IBM 
AT, XT, and compatibles. 
Includes separate numeric 
and cursor keypads ........ $69 
Software 
For IBM’ -compatibles 
Communications 
Carbon Copy Plus™ ........ 113 
Carbon Copy Plus(35”)... . . $113 
CompuServe® 
Subscription Kit $21 
Crosstalk XVI®.... 
Smartcomil® ............. 
Compiiers and Languages 
Microsoft®C Compiler... .. . $312 
Microsoft FORTRAN 
Optimizing Compiler ....... $312 
Microsoft Macro Assembler . . $102 
Microsoft QuickC™ 
Compiler ................. $67 
Microsoft QuickBASIC™ ..... $69 
B[V { O_O $108 
Turbo Pascal? ............ $108 
Desktop Pubiishing 
Aldus PageMeker® ........ 577 
FONTASY® ............... $36 
PFS: First Publisher. ....... $76 
PFS: First Publisher 
ArtGaliery................ $75 
Printmaster Ptus™.......... $32 
NewsMasterll™............ $49 
Databases 
dBASEIV™ 2.22.2... 2... $485 
PFS: Professional File ..... . $145 
OO) A cs Bo eee $199 





Order Tol Free: BAN).6 66-1879 


Customer Service: 800-999-9901 
Telex: 763543 COMPUADD AUS 


Fax: 512-250-5760 
USA: 512.258-5575 


CIRCLE 294 ON READER SERVICE CARD 



















Reg. $74.95 
Only... 


Financial 
DAC-Eesy™ Accounting . . 


DAC-Easy Light™........... 


DAC-Easy Payroll” 
Managing Your Money® 
Quicken® 
Sylvie Porter's 

Investment Maneger™ 
Timeslips® iil 


Games 
Flight Simuletor 
Flight Simulator (35”) 


King’s Quest™IV......... ° 


Gunship™ 
Leisure Suit Larry Goes 
Looking for Love™ 
Manhunter 


Mean 18Golf............ 


Scrabble 


Integrated Packages 


Framework li™ 


Symphony® 
Symphony (35”) 


Organizational 

Hervard™ Total Project 
Manager il 
Microsoft Project 
Time Line™ 
Time Line (35”) 


Spreadsheets 
Microsoft Excel 
Quattro™ 
VP-Planner® 
Lotus 1-2:3* (Reg. 


Prepare your 
1988 federal 
tax return with 
Tax Advantage™ It at the 
unbeatable price of 





g. $329) y 








Utilities 

Copy Il® PC 
Disk Optimizer™ .. 

FASTBACK Plus .... 
FASTBACK Plus (35”) 
Norton Commender . 
Norton Utilities™ Advanced 
PC-FullBak™ 








PC Tools® Deluxe.......... 
Word Processors 
Gram-matik III 20.0.2... 0. $52 
Microsoft Word ........... 229 
MultiMate Advantage II™ .... $289 
PFS: Professional Write .. .. . 116 
Q&AWrite™ .. 0.0.6... 111 
WordPerfect® (Version 5.0) ..$243 
WordPerfect (35”)......... 245 
WordStar® Professionel ....$250 
CompuAdd 

We offer the best service and support avaifable In the 
tna ociag Industry, 80 you can purchase with 
FREE S0ey money Doce sue 
° EREE one yom of (ecru ical prone support 
* FREE credit card ordering — no surcharge 

ng unum 3 sppng custo he rote 


handling (manimum $3, spr 
ve wil eee, cost) Add 


approved credit and a minimum Initial rdpeelst ce 
We provide @ full-time technical 
questions andmake fast repairs, tneeded. Callustooay 


800-456-3116 
is an established leader inthe computer 


) Compuadd 
Industry We offer aupenor pnces, products, customer 
and service! 


Support, an 
Fax: 512-250-5760 
Telex: 763543 COMPUADD AUS 


9 | Outside United States: 512-258-5575 


CompuFidd 





C OR RIO Ad On 


12303 Technoiogy Bivd. 


Austin, Texas 78727 














COMPUTER DIRECT 


Since 1979 WE WON’T BE UNDERSOLD!* 


"16 MHz 286 IBM® AT® 
Compatible Computer 













“COMPUTER DIRECT 
~T"g00 - BUY - WISE 


me ang 
mw teseee ee 


1BM® 
DISCOUNT CATALOG 


sorm 
THOUSANDS Of HAROWART 
eee ro wes Mat Be 





tor Cito ae 






ACCESSORIES 














Your choice of 
Migent's Ability 

or Enrich software 

with purchase of computer 


















© 80286 16 Bit Microprocessor 
® 1.2 MEG Floppy Disk Drive 
© °16 MHz (Landmark CPU Rating) 
© 101 Key ‘AT ®Style'* Keyboard for 34" drives, 
® Clock/Calendar & Security Keylock 


* 640K Professional Turbo XT © Computer 
® 360K Floppy Disk Drive & Controller 











































6 © Fl 
“is bo Ba eee 
ie Monochrome Card © Parallel & Serial Ports 
® Parallel/Serial Ports reicaree 1 
* Complete DOS & System Tutor Included sone _o ened 

FREE! S . Low Sale ae 

Our Low Sale ce S 

Call For Your Free 
S Catalog With Lust $1995 
Everything You Need We Carry A Full Line Of 
List $1995 F IBM @ Harddrives snd Disk Drives! 

Monitor shown available for $79.95, List $179 or 





1200 Baud Pocket 
Modem by Migen? 


Free Terminal Software 


Hi-Speed 180 CPS 
NLO 180-11 Printer 


Lifetime Warranty on Printhead 
Our Best Printer Buy 


5'4" Floppy Disks 


100% Certified ¢ Lifetime ¢ 






















each 
Thousands 
Double Sided | 19. Yess -ochinanon | 3 
Doubie Density iilastieiock) 


Lets ef 23 






















replace © Hayes compatible 

vipitncreaneeet aes. ——Made In the USA——F] - Runs an AC or battery 
Haag * Turns on/off automaticall 

© High Speed Dot Matrix urns off aul ly 


® Italics, Elite, Condensed, Pica 

© Centronics Parallel Port 

© 8K Print Buffer 

© Near Letter Quality from front panel 
© Low Cost Adapters available 


3%" Micro Disks 


100% Certified ° Lifetime Guarantee 
© Pressure Sensitive Controls 


Double Sided GORA ~y 
Our Low Sale Price Double Density 
Lets ef 50 
149°5| - 99%, | 79% 
on no limit g — a. 


800 - BUY - WISE ext. 33 Me COMPUTER DIRECT 
800 - 289- 9473 ext. 33 cIRCLE216 ON READER SERVICE CARD 22292 N. Pepper Rd. 


Outside Service Area call 312 -382-5058 ©1004, AT, CT ore registered ademas of 
Prices and avsilability subject to chsngc without notice! — Barrington, IL 60010 


® Small enough to put in your pocket 

© Plugs directly into your serial port on 
many computers 

® Easy to use:no switches to set 

© On-screen status lights show call progress 


Our Low Sale Price 
































4 in 1 AcconntingA —..... 162.95 
4 Views 129 —....__ 9.99 
4093 


AMY peer ens 9S 
AMI (from Sermms)A ..... 4.95 


Your PC Se that's as close as the PHONE 


cee 
lec ttor.fie% Mon-Fri 9AM -9PM CDT Sat 11AM - 5PM 
e 


Mechanical Symbols Lit £9 93 
DS Onch0p 144 mou IIS 9S 


Andrew Tobias Tet Cut (A095 Feecera 


Ash Sern 4.1 to99s 
Avao Sketch 1.08 a. 9.98 
‘Aven Shateh Boh 1.04... 99:99 
Atomena 4 31.98 
Back 13,13... 6395 
Bevery Woech 4.26.95 
Beyond Word Writer 4 . 114.95 
Boving Omagh 4.0 A .-... 204.95 
BPI Gen Accourting ..... 195.95 
Brootiyn Bridge 2.0 14.95 
Calendar Crater + & =. 21.95 
Corben Copy 45.0 6 ..... 11493 
Corser Coneuttant 2395 
CCS Deed gner aensnininn. 48.95 
Chock Wetts Pus... 3095 
Clow Up Castor —... 169-95 
Close Up Support... 199 95 
CotoRin VOA Pale .... 10795 
Copy 1 PCS.04 
CovnFant 2.54 
DBan 444 

DAC Bona Pack 3.0 14695 
DAC Rasy Acct 3.0.4 ..... 99.93 


Design CAD-20 4 —. 19493 
Designer V1. ... AAS 
Desk Link 3.0... woe 
DestQriew 226. 77.95 
‘Direct Aconen 4.1 & —....34 9 


Dot Plot 3.0.8 scar 37.95 
‘Drefla -D Modeber ...... 144.95 


‘WD Tord Simulator ... 29.95 
424 Read Racing 4 —.... 25.95 
th & Inches ... 21.95 
GOE Anack Sub {3 ~ 32.95,/96.95 
ALCON. ——— 0 22.95 


Fon Bam + Dev3.1 4... 199.93 
Franmwork 113 V1.0 4... 499.93 
Free 8Y 3.0 veneer non 3495 
Frosway Advanced 20 4.78.93 
Prot Page 2.0 amar BAS 
GB Sut —_____._.. 17495 
Gem 3 Desk TopPub.V2.00174.95 
Der $ FEE NL aeaanaena 19S 
Dene APE A seen, BAIS 
GEM Pres. 3 Team 4 — 279.93 
Gan, Cod L. 3 + Do Phot 139.95 
Generic Cod 3.04 21.95 

Gornric Dots Disks... CALL 
Generic Cod Level 2 ...22.95 
Gonder om W495 
Goter 4 —. 41.95 
Oremmactts I 4 34.95 
Grendview 104... 18995 
Graph in the Bea 2.2 4 ... 79.95 
In A Vidor 319.98 
UIE XL 1.0 eeeoerneoneen 169.93 
Iraee Oraphles & ae 114.95 
ae ne 9 9S 
fet Form Design —...— 244.95 
SK Lamer Tash... 7.95 
Key Chast... 21995 
Kory Lideartan —..—.- 194.95 
Koy Matier an 3 8S 
Labels Urilerited & —...... 37.93 
Leogiledt 2.04 8. csessrmnsns 719.99 


ON RECREATION Sida Gils 


Deture Palet 2 (4 — 62.95 06.95 


Abvacrs Batite Tank (426.95/29.93 Demon Suthersth . 34.95/29 95 


AlebourTe RONGOF ssn 23:99 
Ane. Art of Werfdes &... 29-93 
Arctort Battles... 23.95 
Android Dectstond, 25.95 
Apoits 18 3493 

ee 23.95 
‘Aunse Comes 23.95 
Balance of Powel & wmnem 31.95 
Bards Tale |- 2/4 .32.99/96.95 
Bethe CHO ane ee 25.95 


Desigracnurest 34 95 
Disomer Discovery tit... 26.95 
Deiphin Setting Simulator 31.95 
Dosbte Detgon ......—- 26.99 


Revpiro rs 
Fe13 Sette Baglo dW... 21.93 
Fe 19 Seaatth Fighter ane. 99.93 


Beth WOE onsen 33.95 
Grand Pri Clrevit —....— 24.95 
end sa age a SS 


MS. Baste Comp 604 

3. CComptter V3.1 ..291 95 
MS. Chart 3.04 —....25495 
MB. Cobol V2.0 $8995 
M.S, Doo 33... 10993 


MSs 
MS. Mecro Asem. 3.1.99 93 
MS. Multiplan 4.04 —.. 12893 
MS. PC Works 05.4... 99 95 
MB Project 4.0 ...... 299.95 
WAS. Quick Basle V-4.0 467 95 
MS. Quick C118 67.95 
M.S. Windows 386 V2.1 .67.95 


Magiclens 6 95 
Manage Your Money 5.412493 
Mette V2.0 on oan B19 9S 
Memory Mats 8 roan 43 95 


Cee W843. 8 ass 199 9S 
Open Acems 12.1 4 ...... 997 93 


Pore. Word Perfect 4.16 10993 
Personal Lawyer & nnn. 3095 


Hero's of tho Lance 6 3498 
Hiltathe 4 a 2399 
Heswye ——... 23.93 
Went Pet Rad OF naman 25.95 
Basel Warrtot 8 nw 25.99 
Innpoaibte Mission (t 4 ..23 93 
International Teasn Spore 25.93 
Ick Nichole sna S195 
Sected 3195 
Pe ns) 
DAF GNAE erm 29 95 
Jordan va Birdie. —. 26.95/29 93 
Kid Telk — 495 
King's Quast (2,3 0F 4 43095 
Kings of Ranch / . 26.95/29 93 
Larcslet 6 —— 4.95 
Land of Legends mara 3299 
Lotewrs Dak Lasry | or2 431.95 
Leck Ow a 

Magkc Candie _. 
Msohanter NY 4 


Mighe and Magle 30.98 
Moser Ware/a 2495/29 95 
Moebias Nw 


DPS Prof, Pile 2.0.4... 174.93 
PPS Prof. Wee 206 

Pale 

Wan Perfect 4 —.__ 194.93. 
PolreAShoot PC-Full Bak 95.95 


Pos -e- Prof 9S 


Pebtian ft Light. 9993 
Pebilth 8 — = 119,93 


R-Base : DOS A V2.1 .. 449.95 
RAM Lord 2.14 SES. 


Remote 3 VIO1 ___... 9 95 
Resume Kit. 23.95 
Righterrtasr 3.0 4d 2 


Smart Term... 224.95 
Seanteom WE A ison 1399S 
Simas WT 240 aa TAKS 
Sefewete BALGEO. cen 84 99 
Software Caras 2.02 ..... 49 99 


Praneaste 12,073 —....23.95 
PRBS A een enerer sre 29.95 
Plawon or) 
Police Quen 2 4 21.95 
Pools of Redionce 4... 2993 
Print Magid 0. ——. 38.95 
Print Masur 44+ Pris Bér 34.95 
Print Shop + Orph Lita — 2495 
Prine Shop Comp. A = 31.99 
Prob Games .. 33.95 
Parade ROY — aoa mene 94.95 


Roader Rabbit 4... 34.95 
Rod Store RISEN g nnmann 499 


‘Sep. Stangtvers Mat Ware 22.93 
Sent Service & 21.95 


SGN A mm BL 
Sinbed_Theone of Patcon 32.93. 


iB Swift Tax 


Pap Deep Ase aos Turbo Tax Pers, ..47.95 


ap [PNG | 


re 42 27 4800-558-0003 


Tobias Tax Cut — 49.95 
44.95) 


Turbo Tax Pro ..227.95 
JK. Lasser Tax ...47.95) 


Toke 3 Manager 64.95 
Take Chasge — 5795 
Takei gic eam eernnnans 1599S 
Tenifc 1 & beded 
‘Tirwlire $0 Pro A... 3649S 
Timesips itt. 11793 
‘Timediipa I? V3.94 ...... 118.93 
Tormdo wiLideary 7993 
Turbo Bade 0.0 8 nrrnn 67.95 
Tarte C20 Bete POG 
‘Tarte C Pre ms 1629S 
Tero C86 a srnsnemicesemin 43.99 
Turbo Debeg ge — nnn. 9995S 
‘Turke Came Works 4.0 — 67.95 
Terbe Graphics 4.0 A ...... 6795 
‘Turbo Pascal $6 4 — —.... 95.95 
Turbo Pascal Pro A... 162.93 
Turbo Prologue 2.0.4... 999 
Turbo Search 4 ——.—. 104.93 
‘Turbo Tea Persorali040 67.95 
‘Turbo Tea Professional .22793 
Torin Advent cca ES 
Twin and Shoot 4... 31.99 
Ulera Vision w/ boomer .... 62.93 
Undock eee 44.93 
Vertara Publisher ..... 439-93 
Ventars Pubtlsher 2.04 319.95 
Vothewrter 3 1.04 ...... 184.95 
‘VP Expert +204 12995 
VP info & ...... 9.95 
VP Planner 4 2.0 8 cone: 134.93 


Space Quest 1.2.07 3 &— 31.93 
Specs Recer — 1995 
Sponing News Bambalit 2495 
Set Corerane 4... 25.95 


Seip Poker 2... 23.93 
‘Seb Baste Simalewr A .... 30.95 


‘Time Bandits —_._._ 35.95 
TIM TH seeesnevenemcnsnsise BAGS 
‘Trials of Honor 4 —.... 095 


Zak McKracken ...__. 29.93 
zany ott BOA fh 36.99/29.95 


ST-225 (20 Meg With Cable} 

ST 238A (30 Meg With Cable} 

ST 251 (40 Meg With Cable) 

ST 251-1 (40 Meg W/ Cable (AT) 

ST125 (20 Meg W/ Cable) 40me 

ST 138 (30 Meg W/ Cable) 40ms 

$T138 

ST250R (40 Meg With Cable} 

$T277R (60 we With asian) 

ST-157 @ me) 395 
Gontrolior Kit (POT) MEM® 40.85 
ALL Contrones Kit’ 59.95 


vate 20 Ha with an os ‘Sengete hard drive 


295 
9 Hard Cag 329 
550 Hard Card 475 


Vi Drive Color __ $899 
_2 Drive Color __$999 
Vendex 33 XT __1 Drive Mono _ $699 
Vendex 33 XT __ 2 Drive Mono _ $799 
Packard Bell $00 1Drive Color __ $858 
Packard Bell 500 2Drive Color __$928 
Packard Bell 500 1Drive Mono _$764 
Packard Bell 500 2Drive Mono $834 


AT Systems 
Vendex Headstart IT VGA 


Packard Bell 1000 12MHz 
Packard Bell 800 12MHz 


386 System 
Packard Bell 386 16MHz 


Vendex 33 XT 
Vendex 33 XT 


1100 NEW Cel 
1101 NEW Call 
1124 NEW 338 

imser Pine 599 


Tiny Turbo 286 Orahid 276 
ATIVIP VGA Wonder 276 
ATIEGA Wonder800 270 
ATI Graptu Sohtion 
Fast Write VOA wit 


Breakitvy 208-12 309 
Orohid Excel 100 
Packard Bol EGA Hi-Ries170 intel Above (2meg} 1104 
Packard Bel VGA 230 tel Above 512K 412 


Supra 2400 Baud Iraernal with Mirror 2 Softwers 


MONITORS CALL 


MOUSE / JOYSTICKS 
MACH 3 Joy Stick == 35 MAXX Flight Yoke 75 
Kraft Prem 3 Joystick 20 CH Flight Stick «= 50 
Krait Micro Mouse = 59 Omni Mousa 59 
Koala Pad w/ HaloS 89 Keytronics Mouss 8¢ 
K-G WI Keatt input Devtce, nmssernnserrernseene 20 
Mouse Syeteme PC Mout) I A...co-nnennnn OF 
Microsoft Senta! Mouee...... 7 
Electronic Arte Mouse w/ Dix 
Epyx 500 XJ Pro Joystick 


EP Since 1982 
ompu 
O, BOX 17802, MILWAUKEE. Wi 58217 


800-558-0003, ,oEniNer,., go Konsumert 


ORDERING INFORMATION: tpectty eyetem. For test delleery serid caahie/a check of money order Personal and company shocks atow 14 business dave tp clear Gehno! PO's wavoms C.OD. emerges are $2.00, in Contenta! 11.6.8. inetide $9.00 tor spttmere 
Jordacs 6% shipping for harctware, mari $6.00. MaalerCant and Visa onder pisaso inaivde sard #, expiration date and eigratvra Wi resktents plomas Weide 6% anion tas. HL AK, FPO, APOP warts Peo end Cunedian ondere planes add @% shipping, minimum $4.90. Ai 
ster toreign erdew add 1M ohipping, mntninam $16.00, All orders thipped eumite De Conthental U BA. 60 o> pped frat cinta Inaured U.K. rail H formign shipping cherpes eneaed Be minimum amount you Ral be chargad Pe eckstiona) amowst A? goods are new nd 
Yraivee entry wecranty We do not quarariee compatabry version fe, Div t ew lew Prawe a wale wre fr All Detective tare mast have artes eu/hevtaaion number esses oa $0)987:A}91 aA ah PLAT Wr stir mt Oe septa Ps on 





CIRCLE 274 ON READER SERVICE CARD 


Clone 286: Computer of Choice 


Pak Ph ew i Te Pe ETS VU? NES: 


LOY eee ie DIUM Sra WiC SPEED 


1919 = °2379: 
















ndard Fe atures O Pi Cl 6 Cor aput 
hy © 80287 Socket. ® Enhanced 10!-key Keyboard. 
®@ 640K RAM (All RAM subject to a ® Keyboard Lock. 
Free surcharge). © Fully Expandable. 
3.3 or 4.01/ © 1.2MB or 360KB Floppy Drive (Your © One Year Parts and Labor 
, and Choice). Warranty. 
he PRI © 2 Floppy/2 Hard Disk Controller, ® Novell Compatible. 
) Extra 1:1 interleave. ® 1 Parallel, | Serial, f Joystick Port. 
A ® Clock Calendar with Battery ®@ PC-Write - QModem - ExpressCalc 
Backup. AutoMenu - HomeBase - 
@ System Reset Switch on Front Panel. Master - Findex - Clone Utilities. 
® |.44MB Floppy Capability. @ FCC Certified. 









eine oe | aes] aa eet ee 
[oeMa/i:| MFM étmef 1999 [ter tsp seg en 
COUTTS RT 7 
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OPTIONAL EQUIPN 





FOR CLONE COMPUTERS 










FLOPPY DRIVES PRINTERS 
‘OOK $ 25° half-heeght ws, S179" 
720K 3 5° in $ 25° bracket # 2 
° ome sec ase es aes 3 * 
wide t \ ' | iatanttentian! f 1 oF 1 1 fetentsnt Ce : TAPE BACKUPS Siar NR-10 240/694 NG) Mee 
2 





= 
=} 


Laat 





2MS RAM EMS board for the AT w/@K .. Panasons KX-PI 124 80; I 


NR- Ni 
nF hy ty % % " " t tet ss = Data cartridge, 20M or OMB. oo Star NB-15 300/ \O0cps NL 
+ = aa | 40MB internal tape drive XT/AT.. 

a y y 4 A ye EEE 4 ant pane Se Nae mae bre 


[ae | ur uP UF es 2M& RAM EMS board for the XT w/OK . 3B Star NX-2600 170/57 
“i raf bica 





ASTR IMBEEMS Men Board Panasonic KX-P10911, Scot |2Oeps .- 89° 
a (LIM O}for AT with S12K nee = 49 Libr, Sed lbacietolitio |g 
MODEMS | 12° 
300/120 with software... 6 cee ee $39 ‘with purchase of our computer 
2400 woternal with software... 6... 106, A Wide Vanety of Other Printers Available! 
The Cione Warranty is simple and straightforward You have 30 days after AT ¢ p [A 
receipt! of your Clone Jo seeif you and 11 are goingio be compatible Ifyouare Style ‘ J Save 
oot satisfied with your Clone for any reason wilbin thattime, you may return Keyboard Now! 


it for a full refund, less Brae charges. Just don't wife in the manuals and 
damage or lose anything that was in the orginal container, which also must Standard Features. 
be returned. You can void your warranty by failing to exereise normal care © 108% @ 477. ISMHz Turbo-rpeed 
when hooking up or operating your Clone. Complete warranty details are . Plo standard (All RAM subject 
available on reques!. hare! 





et 
© 150 Want Power Suppl Py 
© 360K Floppy Drive wil 


ORDER TOLL FREE! Je 2) 
Ss a 


Mon.- Fri. 9-7; Sat. 10-3 o Se renee eae! 
Call from anywhere in the lower 48 states and Hawaii. Cos! Fert (iad opionalm — a 


= at i ‘ 
EF $ Clock |Cdendas with di —, ',',' al t 
ope” backup 4 . 
Pe hi —_ - 
om = as 3 fates paar 
ADKE} © PC-Wrie QModem © FCC Class 8 Cernfied © LED\ for Power. Turbo 
Lock and Hi ‘Accom 


ExpressCake- HomeBase 


ard Disk 
SERVING YOU SINCE 1980 rene Pines - AvtoMenn ach on Frast Peel See ae ee 


® CLONE COMPUTERS © 2544 W. Commerce St. © Box 223957 (——_—-=) } 
Cl [ 6) ‘A OLVISION OF AEQOCOMP VISA | 
one Bui a 


Dallas, Texas 75222-3957 @ Telex: 882761 © Fax: 214-634-8303 
Reg U.S. Par. OF 


For information or technical assistance call 214-637-5400 a 
©1989 by Chums Computers. AR titer rid. Prices acted opacities subject fe cheage Fe ec 
‘witheat novice. All prices ove in U3. Payments mat be in U.S, tends drown on o U5. teak. 


CIRCLE 252 ON READER SERVICE CARD 











Bent itin Ean 0 








data 
Systems 
Model 2. .cceceeseee 

‘Supersport CALL 





AST SPECIALS 
$1493 70 MDL 390... .$5589.40 
MOL 120 - 2280.05 MOL 300 ... 58 








iit" 699895 Port 
Ne 8811.8) Por it Mal 40 M0988 
20E. 40 Meg . SAVE Port 386 Midi 40 5426.24 
SREO0E, 100 Moy’ GAVE Port dae Ma 100, eben 4 
LASER TURBO 

XT 1 dove. SE9818 XT w/40 Meg $1024 74 
XT w/20 Meg’. .928.29 XT w/70 Meg .. 

10 


PACKARD BEL 


amma 
Mi. + $124038 


E 
MOL 2108. ....$939.50 MDL 2214... 
MOL 2112... 1422.20 MOL 3216... 209805 


V2 height fopey, GING. 6 eons $99.00 
MINISCHIBE Bi: SOOM “wight 

MINISCRIBE 30 Meg V2 Ud wiALL . 
MINISCRIBE 3085/' 710.401 


GENOA 150 Ses 
JOMEGA 20+ 20 External $1 
GA BI20X . : 















IN 20 Mi 
MOUNTAIN 4440 int /ert., 
MOUNTAIN 150M¢ —_ ‘ 
PLUS Passport 20. . 
PLUS Passpo rm 40.. 
PLUS Fd & a0 System 
PLUS PS2 MC fi i 


PRIAM 40 Meg 669.55 
SEAGATE 30 Meg 1/2 hat WAAL, 29972 
SEAGATE 40 Meg 12 ba . 388.50 
SEAGATE 4006 8 Meg tard di 599.95 
SYSGEN 5% Ext Floppy oo 





PLUS OEVELOPMENT 20 Meg. ... $569.55 
WESTERN OQIGITAL 30 Meo 


repre Mhz, BHM, 6 Slow. Beuttie CGA, 


330, 1 Flo $729 
iat 8 He ey STA 96/996.82 


Us Miz, § Slot, 
Comoe 


45 
) .. 1569 6O685.45, 


= 
a and 





pEXS000. 


FxB50. © 
Fx1050 


Lxg00. 
150P/300 . 
Pro Printer W. $429.95 


brother 
, S57S64 M1709 ., 
Cialaasl toa 


ML 182P $232.50 
LASERL Ne e 1206.88 HE 3 


| a3.28 ML 388 Color . 105780 
PANASONIC 


- Mag 1191. 
299 21 


M1724. 


124 
10921 


1595... 
351. 


1200 .. 
MSP40. . 


MSPS0. 


Allegro 24 


BROTHER HL-8e 
H-P Laser Jet Model 2 
HP Laser Jet 110 


NEC LC890 
PANASONIC Laser 
TOSHIBA PageLaser . 






bea be 
12x17. 





EPSON 


L0S00, 





ICOINIK by Kodak | 


@ CITIZEN 
$199.55 MSPSS 
299.80 Premiere 35. 
352.10 CALL FOR ACCESSORIES 


ALPS = - 











CALCOMP ] 
$3838.38 1043 
153995 1044. 


ony Se0". 


' Nobody Sells 


For less 


CALL FOR LOWEST CUSTOM QUOTES 


aT het NETPRO 
uckwriter IN. 1295.62 


ARCNET PC120 LANBoard . 
ARCNET PC220 LANBoard . 














MARA Active Hub 
Novell trained 








WYSE 50, Amber or Green 
WYSE 854 





EVEREX 12008/ 2 
EVEREX 2400 Ext/ 
IRMA 3278/79 . 
MEGAHERTZ 24008 .. 
PACKARD BELL 2400 Int/ 

















SHARP FO 220 $950.48 
. 416.30 SHARP FO 300 . 1225 10 TOSHIBA O10 . 


P7570 _ LOWEST vai 
HPrere eK 
HP SCANJET.. SAVE || 





INSTRUMENTS. 





THERNET Interface Connector 
THERNET Piys Board (for 286) . 
G-NET Interface Card w/cable 


HAYES 1200. ro 24008 . . 
12008... 





1200 Int ..... $194.50 240 


Ale The right choice 


6300 WES... 


$312 WES 
6386 WGS ... 
Model 63 .. 
Model 64 . 
Model 75 
All WGS Models Come with Keyboard 


‘ea tc) 


oe a) 
6920.35 emery 





SANTA CLARA Diskiess Workstation 
SOFTWARE & STARTER KITS 
Entry-level 286 Starter Kit 4 Users .. 
Entry-levet 286 Starter Kit, 8 Users .. 
NOVELL 286 Software V 212. 
JOVELL 286 Software V2 15.. 
OVELL SFT Netware Level ll V2 12. 








INTERFACE CARDS 
BCOM ETHERLINK....... ee 
ARCNET PC120 LANboard PS2 









NOVELL NE2000......... 
$199.95 THOMAS CONRAD 6042. 
243.12 THOMAS CONRAO 6045. 
43344 TIARA 110 Lan Board 
ae (1299.32 ‘WESTERN OIGITAL Ethernet Cards. 
S24. -579 10 ACCESSURIESS 
CALL FOR ACCESSORIES = ARCNET Passive ede 3 
ARCNET Active Hub . 
.$57966 Ethernet Termmators 


WYSE 60, Amber or Green ents 


= 1200 Pius 228.88 2 
$349.06 Pt $2891 53 
a Button Cursor. 75.00 TRIPPLITE 
AOLANO c 95 70 4 outlet 
ane 79 OPX-2000 . $3464.12 BC-1200 -695.55 LC-1200 
- 1457.82 __OPX-3300_.. 4689.52 BC-2000 . 117980 LC-1800 ... 
DATASHIELD 


“S955 6 Outlet Surge - 


HI OMP §2 
HI OMP-S2MP AB Switching Bax (par or senal) .. 
Hl OME 568 peer tale. Olbiee 

Hl OMP.e2 KENSINGTON Masterpiece . . 


XENSINGTON Masterprece Plus . 


KEYTRONICS 5151 IBM or ATET . 


1226.44 180 Watt 


EPSON —~—h 


DFXS000 
EX800 
FX850 


<ONEST Eves = ——___2 
ZAONEST EVER EPSON pRiciNG 


$640.40 


$489 90 
899.89 
1676.34 


“ STOCK 


- 2408.60 
- 1120.50 


$417.29 
- 539.40 


“aa 


198.50 














EPSON 
ae FXWOSO 0950 


SETS Lx8od 101050 
= 40800 LO2850 
£0850 





WORDPERFECT 50 5'4/ 
dBase Ills fc . 
LOTUS 1-2-3 5% ise 
BORLANO QUATTRO... 
MERIOIAN Carbon Copy 









Ventura Sottware Version 20 .. | 479.00 
COW™ cotor/ . $99.00) 98.00 
HERCULES color / 46.147 1 
AT&T Monochrome Monitor 3 . 189.40 
AMOEK 4104/1280 ...... 1 6797 
COMPAQ Mono / 
Nec a ae 1297 25 
lonogr: 
PGS Ma oer 82 
PACKARO BELL Green or A: - 89.95 
(OM PS2 8512/ _ $430.40/ 
TAXANU20, «tui eeete ee 299.89 
NG 259 05 


VGA & EGA MONITORS 
COMPAQ VGA monitor . 
MAGNAVOX S43EGA I § 
MITSUBISHI 1410 ... 
MITSUBISHI Diamond Scan .. 
NEC Multisync: ce 


Ren Ho mH. 
BECKARG ELL 8541 VGA. 











SoA Matson ti Y. , 638.3815 





‘VGA DISPLAY CARDS 

ATI VGA VIP ........ $209.2: 
GENOA 5200/5 
MAGNAVOX VGA ...... 
RENAISSANCE RVGA .. 
PARAOISE VGA... 
VIOEO } Fast Wate .... 
VIQEO 7 VRAM VGA. 


EGA DISPLAY CARDS. _ 
GENOA eG er EGA Hi-Res 800 x 600... .$234.40 
NEC MVA 1024 960.50 


PARAOIBE Auto Swi 


cap MONITORS & CARDS _ ; 
MITSUBISHI 6905, 19 inch. 2. $2320 
HITACHI 4319. 19. ch 


SIGMA Laserview 
VERMONT Cobra .. 
METHEUS 1104... .. 


r 


| LOGITECH HiRez 
LOGITECH C7/ Sus 
LOGITECH 
MICROSOFT 1 


MOUSE SYSTEMS (Serial Version) . 55 
MOUSE SYSTEMS (bus Mersion) ....... 108.77 | 











7109 06 
12485 
use (Bus Version) ..... - 109.34 


89: 
mouse C7 w/ publisher 6 


1917 98 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 





> rFrt Fr 6 


e r 


FAX 


Crt cae charges 


= (312) 498-1426 (312) 291-1737 <= 


CIRCLE 109 ON READER SERVICE CARD 


yo 


Open terms available to eeproved credit 


4 


CHARTER MEMBER 


94 MMC 
o= 


MICROCOMPUTER 
MARKETING COUNCIL 
St the Orect Martwurg Assccecar, Inc. 


| eo MEMBER S B329 


Special | 
CompuGUARD 


Ant-VIRUS ... $76 
Access Conirol... $129 


SINCE 1984 


New Orders: 


AST Premium 
256/386 
Call 


Summagraphics 
Msc 12x12 Tablet 


ZENITH 1490 


FiatSereen 


$579 
DESIGN CAD 


Standard or 3D 
$145 


SOFTWARE 
PRINTERS & LASERS Peal eC (cont) 


Lisavre Sut Larry Il . 
Lighting Hard Disk Speed 
Lotus 1292.01....... 
Lotus Agende 
Managing Your Money . 
MathCad2.0 ........6 
MrcroSoft Flight Sim ... 
MicroSoft Windows 2.0 . 
MS-D003.3 ....5055 
Norton Lit 4.0 ... 
Novell Netware 286 
PageMaker 3.0 .. 
Paradox 2.0... 

PC Toois Deluxe 
PathMinder4.0 ....... 
Peachtree Accounting II 


PFS: First Choioe 2.0 .. 
PFS: First Pubiisher 2.0 
PFS: Professional File 2.0 . 
PFS: Professional Plan 1.02 
PFS: Professional Write 2.0 


ShieMate™ (upeManites 
SideKick Plus ........ 
Smart Sysmen. 


DIGITIZERS & PLOTTERS 


Drafix Utira ....., 
Oralix 3D Mod & Options « 
Dollare & Seneo . 


yj Calcomp 1023-GT .. 
1026 / 1043-DM ... 
Drawing Brd 12x12 


@ 


THE PRIMITIVE DRAUGHTSMAN 


DRAFIX 


Ultra, 1 Pius or 3D Module 


Call 


10 Year Warranty 
Puma Pro 12x12 
{replacing Tiger Tabiat) 
4-Bin Cursor , 1-Btn Pen 
& Mouse Emulator. 


Oigitizers & Li et leer 
Entar Sweet-p 600 . 


Opti 

Hitachi Puma Tab {10-Year Warranty) 
PumaPro 12x12,4bin,Pon,SW ..340 
PumaPro 12x12,12bin, SW 

loline 


Kurta iS 12x12. 
S 12n17 .... 
Summagraphics 12x12 Plus 
18x12 Pro w/4 Butt & Stylus ... . 
Mac Bil Pad 12x12, 4But,Sly .. . 


HELPERS / SCANNERS 


Logical Connection 256/51 2k Call 


Clones 286/386 .....Cail 


WANTED 


Original Programs - utilities, 
spplicstiona, ete. Earn 
roysiities in just 90 days, 
Mad or Fax your inlg to attn: Bill, 

MS-D08 & MAC compatible only 


Pre-approved P.O.‘ are welcome. Proes reflect cash discount and are subject 10 change without notice. Product com 
pathility, warranties, & claims are responsibility of manutacturer only. All returns are subject to a restocking fee. Per 


checks delay shpping. AZ ordare only add 8. 7% iax. Orders are processed same Dey. International orders 


Call $602) 861-1090. 


PRODUCTS NOT LISTED... 


CALL! 


CAD...etc. 


1-800-621-3999 


MITSUE Asano 


DRIVES, MODEMS & FAX 


Fujasu 3.5° 720k Drive 
Mitsubahi AT 40/64 Mb Har 
Wahi, Zama .... 
Panasonic FAX Board 
Seagate ST226 wicard 
ST238 30Mb wicard ... 


Sharp Fax UX-1408 Phone .... 


Smart Modem 12008 int wisw .... 


24008 int wisw. 
Teac 3.5° 720k Drive . 
9.5" 1.44Mb Drive 
6.25° 360k Dave . 
§.26° 1.2Mb Drive 

US Robotics .... 


Psxuaz 


BOARDS & NETWORKS 


Hercules Graphics Plus .. 
Intel AboveBoard 266/512 . 
AboveBoard PS 286/512 


Sigma Designs VGA . 
Tops Flashcard 
Verticom ..... 


VogaVGA vo. oss sce.ss., $2 
Wester Digital EtherNet Pius ... 


It PAYS to 
BUY- MHI! 


Service You 
Expect !! 


Volume Bids 
Wecomel 


VISA 
MASTERCARD 
PO's 
Just Cail First, 


CIRCLE 387 ON READER SERVICE CARD 


SCANNERS 


Coppa ee 


COMPUTERS 


AST Premium 
286 Model 80 .. 
286 Model 140X 
‘306 Model 300 . 


coprocessors 


Genuine & Now 
8087-2 .... 
0287-8. 
80287-10 
80387-16 
0387-20 
0387, 26 


129 
198 


MOUSE 


Logitech C7 Serial or Bus. 
c? coe Mouse 8 Paint 


MHI Warehouse, Inc. 
8129 N. 35th Ave, #2-306 
Phoenix, AZ 85051 


New Orders: 
1-800-621-3999 
Order info: 602-997-8877 
Fax: 602-943-3833 





ORDER LINE: 


1-800-441-FAST 


Panasonic KxX-P1124 
24 Pin ‘ 


Printer 


ICRO 


TOSHIBA 
T1000 


$749 


The Toshiba 
T1000 is the = 

erfect second : 

 Itcomes with 512K 

of ram, a 720K floppy drive, a 
ve LCD screen and MS-DOS in rom! 
All this in a battery-powered 7 pound package. 
A 768K ram card is just 269 and can be set as 
base, expanded, or a non-volitile ram disk. 


List 5495 

The most popular word 

rocessor is Now even 

tter than ever! Ver- 

sion 5.0 adds multiple 

font support, graphics 

integration, page preview and 

much more. WordPerfect 5.0, still retains its 

feel and ease of use that made it #1. Combine 

this with the best support in the industry and you 
can't lose. 


24 pin dot matrix 

printer gives yee more features ~~ 

per dollar! It comes with Lay parking and 
three paper paths for easy handling. The EZ-set 
operator panel lets you choose from five fonts, 
six pitches, perf cut and more. Its 11.7" carraige 
is perfect for envelopes or single sheets in land- 
scape mode. All this and a two year warranty. 


M MONITO ies rT 
NSVOX 

Berth 7BM749 VGA 229 

BOARDS | The Compists PC —_ LIST SCM082 VGA 649 

145 | AST LIST FAST AnswenngMachine 349 Mitsubisht 

165 Hot Shot 296 645 339 Fax 4800 1409 RGB 399 

299 _Six Pak Plus 64K 210 119 _ Hand Scanner 400 1410 EGA 599 

429 DTK USRobotics Diamond Scan 1381 799 

286 10mhz M/B 499 249 «© 1200 Baud Internat NEC 

299 XT 1.2mb FDC 79 45 1200 Baud External Multisyne Il 999 

Call | Evsrex 2400 Baud Intemel Multisyne Plus 

1200B IntModem 149 69 2400 Baud Extemal Princeton 

2400B IntModem 249 129 


Max15 
Gsnoa ie 
Super EGA Hi-Res+ 399 169 Vegs Deluxs titra 1 
Super VGA #5100 445 239 + 4Vega VGA Selko CM1430 995 
VGA Hi-Res #5200 645 359 999 cory, : 
Hercules 1 Multiscan 995 
| Graphic Card + 299 169 LAPTOPS 1303 Multiscan 625 
182 Plus Intel Megahertz Modems Zenith 1490 999 
24008 Toshiba 299 


9087-2 250 1 
300 2 24008 NEC, Epson DISK DRIVES 
Mitsubishi or Zenith 399 Miniscribe 


= a 
vs lus 
Pareciie Orchid Mitsubishi 40MB AT #3650 499 
KXP1180 ProDesigner 499 299 ©MP-286L Dual 3195 Mitaubishi 
KXP1191 Tiny Turbo 286 445 MP-286L 20mb 4595 40MB AT MRS35 22ms 825 
KXP1124 Twin Turbo 12mhz = 645 NEC. Sesgats 
KXP 1595 Psradise Multispeed Et. I! 2295 20MB XT Kit #225 599 
KXP1524 Autoswitch 480 349 Mutispeed HD 3695 30MB XT Kit #238 699 
VGA Plus 399 Toshiba 40MB AT #251 999 
VGA Plus 16 499 T1000 1249 40MB AT #251-1 999 
VGA Professionel 799 T1200F 2099 90MB AT #4096 1199 
T1200FB Backlit 2399 Toshiba 
T1200HB Backlit 3599 360K Flopp) 119 
4999 5” Floy 
5799 
7499 


PRINTERS 
List 





Practices! Psripherals 
720K 3. 


1200B int Modem 99 ie 
ne 1.2MB 5.25" Peeoy 149 
1.44MB 3.5" Floppy 189 


Prometheus 
Promodem 2400B 199 4 
Call On Non-Listed Items 


Promodem 2400G 


Database 
us 


Clipper Ami 


DataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 


Byline 

GEM Desktop Pub. 299 
Pagemaker 3.0 795 
PFS-First Publisher 129 
Publisher's Peintbrush 285 
Ventura 2.0 995 

Financial 

Becton Integr. Acct. 249 


Computer Associates 
DAC 3.0 99 

99 
Senss 179 
Managing Your Money 199 
Psschtree Complete It 199 
Turbo Tax 1040 75 


349 
Desktop Publishing 
295 


Graphics 


ust 
Deluxe Paint Il 
First Graphics 
Freelance Plus 
GEM Antiine 
GEM Draw Plus 
Generic Cadd Level 3 
Graph Plus 
Harverd Graphics 
Perspective Jr. 


integrsted 
First Choice 159 
Works 149 
Windows 286 99 
Windows 386 195 
Mice 
Logitech C7 SeriavBus 119 
Logitech HiRes Bus 150 
Microsoft Serial/Bus 150 
Microsolt W/ Windows 200 
OmniMouse 99 
PC Mouse Ii Seriai/Bus 149 
Power Protection 
Curtis Ruby Plus 115 
Datasheild 85 90 
Datasheild 100 99 


Macro Assembler 150 


Norton 


Progecaniia 


Guides (Specity) 100 
1c 99 


Turbo Basi 

Turbo C 2.0 149 
Turbo Pascal 5.0 149 
Quick Basic 99 


Quick C 


99 
Spreadsheets 


Allways 150 


Excsl 
Lotus 


495 
495 


Lucid 3-D 149 


Quattro 
CoreFast 


248 
Utilities 
14: 


Desklink 


Desavi 
Fastba 


jew 
ck Plus 


FastTrax 
Formtool 
Laplink Plus 


Norton 


Advanced 


PC Tools Deluxe 
Sidekick Pius 


XTree 


CIRCLE 382 ON READER SERVICE CARD 


FAST 
99 


Easy Extra 

GEM First Word Plus 
Grammatik Ill 
Manuscript 
Multimate Adv. Il 
Protessional Write 
Rightwriter 

Sprint 

Q& AWrite 
Webster's Wnter 
Word 

Word Perfect 

Word Periect Library 
WordStar Prof.5.0° 495 


Call On Non-Listed Items 


TERMS: Most Orders Ship Within 48 hours. No 
Charge for Visa of MasterCard. Shipping & handli 
charge: 3% (Min. $4). Product warranties, offers 
class are handled by Ihe manufacturer. All returns are 
subject to 15% restocking fee, call for RA number No 
setums on aay rere =eelb no eos fervonall 
company checks delay shipping. ability not 
pineneed: APO's SiS per box. Pricevavillatlny 
subject to change AZ orders add 6.7% tax 

For Feed routes. we check for stolen credit cards. 
Mailing Address: 


3721 E Grove St, Phoemx, AZ 85040 
Lo place orders only call: 800-441-3278 
To check on an order call: 602-437-8975 





THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 


cu 


PRODUCT CATEGORIES 


HARDWARE 
ADD-ON-BOARDS. .381 


COMMUNICATIONS 381 
382,383 


COMPUTER 
SYSTEMS 383, 384, 385 


DISK DRIVES 


SOFTWARE 


ACCOUNTING 387, 388 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT... .388 


COMMUNICATIONS 388 
CONSTRUCTION. . .388 
DATA BASE 

DATA ENTRY . .388, 389 


DESKTOP 
PUBLISHING 


EDUCATION 
ENGINEERING 
ENTERTAINMENT/ 


389 
390 


FINANCIAL .. .390, 391 
FLOWCHARTING 391 
GRAPHICS .. . .391, 392 
HEALTH 

INVENTORY 


MAILING 
PROGRAMS 


DISKETTES .. 
EXPANSION 


.385, 386 


PERIPHERALS 


POWER 
SUPPLIES 


PRINTERS 
SECURITY 


MANUFACTURING 392 
MEDICAL 


MUSIC 392, 393 


PREVENTATIVE 
MAINTENANCE .. .393 


PROGRAMMERS 
TOOLS 393, 394 


PUBLIC 
DOMAIN 


REAL ESTATE 
RELIGION ... 
SALES 
MARKETING 
SCIENTIFIC 
SECURITY .. 
STATISTICS . 
SURVEYS 


394, 395 
395 
.395, 396 


. 396, 397 
. 397, 398 


UTILITIES ... 


WORD 
PROCESSING . .399, 400 


.398, 399 


PC MAGAZINE @ MARCH 28. 
380 


MISCELLANEOUS 


ACCESSORIES 400 
BAR 

CODING 400, 401 
BOOKS/CATALOGUES/ 
PUBLICATIONS. . . .401 


COMPUTER 
INSURANCE 


DATA 
CONVERSION 401, 402 


DATA RECOVERY 
SERVICES 


DISK 
CONVERSION 


DISKETTE COPY 
SERVICE 


NETWORKING 
SUPPLIES 


TRAINING/ 
TUTORIALS 


RATES AND INFORMATION 


PC Magazine Marketplace is a special economical section for 


product and service listings. 


Listings are grouped by catcgory and sold by column inches. Sec- 


ond color option available. 


Standard Directory Listings are also available for a minimum of 4 
issues al $575 per issuc ($2300 lolal). 


For addilional information eall 212-503-5115. 


MARKETPLACE ADVERTISING 


STAFF 


PC Magazine, 3rd floor 
One Park Avenue, New York, NY 10016 


Group Soles Director 
Kathryn J. Cumberlander 
Group Sales Manager 
Daniel L. Rosensweig 
Support Manager 
Monica B. Dixon 


Sr. Advertising Coordinator 
Linda Annis-Lopez 
Advertising Coordinator 
Wanda D. Brown 
Production Director 

Anne Brockinton 
Production Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Senior Account Manager 

Glenda Campbell (212) 503-5118 

NY. GA, PA, VA. DC. OH. AK, WY. MA 
Jeanne De Simone (212) 503-5156 

TX. MN. WI. AR. NC. IN. RI. DE, SC, 
LA, ID. MT. OVERSEAS 


Kathleen Morris (212) 503-5176 


AST RA hd, 


Kenneth Nava (212) 503-5175 

WV. FL. VT. NH. (CA 93996 DOWN) 
Michael Brooks (212) 503-5125 

MI. CT. tL. KY. ME. OR. OK. AL. 
MO. NM. 1A 

Jonathan Adewunil (212) 03-5117 
NJ. WA. MD. AZ. CO, NV. MS. KS. 


Woo ANY, 


1-800) 825-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-S115 . . . 


HARDWARE/ 


ADD-ON-BOARDS 


MOTHER BOARDS 
8Mhs 286.....$199 
USES 150ns 256/64k ORAM 

FITS xT CASE 
@ MADE IN USA 
@ 8 TIMES FASTER THAN 4 77 
@ ORAM AVAILABLE W BOARD 
@ HOLOS 512K 640K OR IMB 
@ 3B4K OISK CACHE AVAILABLE 
@ 80286-6 MHz PROCESSOR 
@ NORTON SI (VER 4) Bt 
@ WORKS WITH XT POWER SUPPLY 
@ 2 YEAR PARTS & LABOR 
@ TOLL FREE TECH SUPPORT 
@ 30 DAY MONEY BACK OFFER 
UPSTATE WHOLESALE SUPPLY 
SALES: (800) 333-0496 


CIRCLE 651 ON READER SERVICE CARD 


wa mlnutes away!!! 
ARPSPEED/386 
CONVERSION SET INCLUDES: 
° 80386/20MHZ Motherboard 
* AMI BIOS Installed 
* 1 Mb 100ns ORAM Instalied 
. iin Installation Gude 
° LANOMARK Setup Software 
Complete Price; $1795.00 
60386/24MH2 with 2b DRAM .......$2495 
80286/20MHz with §12K RAM ,.......$1095, 
MCNisa Accepted 3% Shipping/Handiing 


ORDER LINE: (800) 627-6998 


CIRCLE 552 ON READER SERVICE CARD 


THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utiliz- 
ing LIM 4 0 specilications Segmented memory 
Mapping. splil memory addressing 2 mb in 
one slot 8 mb total Spooler, RAM disk auto 
Configuration software, manual, warranty alt 
included $229 

TELETEK ENTERPRISES, INC 

4600 Pelt Drive 
Sacramento, CA 95838 
(916) 920-4600 


(916) 927-7684 FAX 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


] 


CD-ROM/WORM OUTLET 


=, 7 


BUY HITACHI ORIVE GET: 
repaid Litvary 
Physician's Desk Reference 


ron $960 


1S YOUR DATA SAFE? 


SAVE WITH THIS FANTASTIC OFFER 


HITACHI & TOSHIBA DISCOUNTED 
BOOKSHELF & CD-ROM DRIVE $725.00 
THE BIBLE LIBRARY 9 Bibles, 20 References 


Orscounted GROLIERS McGAAW-HILL SCIENCE, SUPERMAP, PC-SIG. 


US ATLAS GEOVISION AND MANY NORE? 


CALL ANYTIME 1-800-543-1734 ORDERS S ONLY 


17161 652-671 


a= 


PC Starter Set (2 uttes + Drive? 
Microvelt Prop pect ra Labeaty + Drive bes 
“ematock Photography + 
Titles: 
Constitution Papers of Hectronnc Bible 
CD ROM Sourcedrse 
Between Heaven & Hell 
© Library o Graphucs Lat 
Conwumer Sates of Econom Sunstce 
‘ClubMac of Educorp MAC: 
PC Sig of Pravda 
2:6! Das Compuact Libary (SEW) 
Oxford Frglish Ducironary a 
Hundreds of CD-BOM tiles. Free 100-page catalog. 
AMEX/MU/VISA 
Suresu of Electronic Publishin; 
18 Loursburg Square, Verona, NI 0" 
{201/746 2091 
CIRCLE 554 ON READER SERVICE CARD 


CABLES 


PUT YOUR PRINTER UP 


TO 300° AWAY! 
NEW LONG RANGER™ PRINTER 
EXTENDER ANO BUFFER 
© Uses standard 4-vnre phone cable with modular 


to 300 (10' cable mn 
° oes oP sae tS 9g) o7 OO [Opp utr 
No power supply needed 


LONG RANGER Wi64K BUFFER 


RANGER TECHNOLOGIES, INC. 
2235 FIRST ST , 9119, SIMI VALLEY, CA 93065 
(805) 583-8847 


CIRCLE 555 ON READER SERVICE CARD 


PC MAGAZINE = MARCH 28, 
381 


ONE DAY SERVICE 


JASON ENTERPRISE 
218 Pine St Buffalo, NY 1 
CIRCLE 553 ON READER sehnce cana 


CABLES 


COOMPANI 


Companion’ allows you to 
add an extra keyboard and 
monitor up to 600° from your 
PC system unit. 

* Now available for * 
VGA and PS/2. 
OEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 
CYBEX CORPORATION 


2800 H. Bob Wallace Ave. 
Huntsville, Al. 35805. 


) 534-0011 
CIRCLE 556 ON READER SERVICE CARD 


COMMUNICATIONS 


Sharp FO 300/500 
Murata M1200/1600 
Sovin, | IL ly MV 


@ COMPUTERS @ MODEMS 
© PRINTERS @ H/F DISK DRIVES 


CALL FOR BEST PRICE 


US Data Link 
44433 Pickwick Lone 
Garden Grove, CA 92644 
Nationwide — 4-800-872-8320 
California ~ 744-839-5449 
FAX:744-839-5036 
CIACLE 558 ON READER SERVICE CAAD 


LOCAL AREA NETWORK 
Information and literatura. 


WARNING: nt buy javell or 
ot er hetwor rkunti eal minute 


cor in fain 9 tions 
tl ch ol ars tea 


‘ leaves ress on machin 
ive comprehensne 


ackag with 4 
r aati aunt landea vies 
out installing natworks. 
(415) 837-2385 
CIRCLE $59 ON READER SERVICE CARD 


PC Magazine 
Marketplace 
2nd Color 
Option Available 


ADD A SECOND USER 


to your XT/AT/386 


@ Two users can work simul- 
taneously under DOS on 
same or different progrems. 

@ Use any off-the-shelf DOS 
program, 

© SHARE file, data, modem, 
math co-processor, printer 
and other penpherals. 

®@ Simple to install, easy to use. ya 


PO8Y 


"290% 


keyboerd. and Netruss’ Greed on Gased on 3 ‘ont a 
zi DIPCSHARE 
Corporation @ 420 Maple St. © Marlboro, MA 01752 
CIACLE $67 ON READER neice can CARD Con fon) (508) 480-0201 © FAX (S08) 481-0565 


ali 











THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 






Ce ee 
eceeces 
eeceeeercesesees 
eoccces 


T-1600-286+20MB ... 
T-3100E-286 + 20MB 
T-3200-286-40MB .. 
T-5100-386-40MB .. 


T-5200/100MB ........... 
ZENITH LAPTOPS 


Supersport Model 2 . 
Supersport Model 20 . . 
t " 286/20 ..... 


Turbosport 386/40 .......- 
Turbosport 386/40 ........ 


EPSON PRINTERS 


er 
Pees n oer oessenen 
Coors eerecseesen 
Pees eane sess eeses 


ee ee eeeeseseeee 


eeesece 
woeecesoe 


Sees eeecroscesroceee 


TOSHIBA 
LAPTOPS 


COMPUTERS 
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2 FAX PAPER 


TYPE MODELS 


98P6 96' Rolls, 6/CTN .....$22 
164P6 164’ Rolls, 6/CTN ....$32 
328P6 328’ Rolls, 6/CTN .... $69 


SANYO SFT 600 ..... eoses bees 
SANYO SFT 605 .......... 


SHARP COPIERS. 


PRICE 


5 Z50 . 


Terms: These are Prepay Prices, C.O.D. + 2%, VISA/MC + 2%, Restocking 20%. Accept Cashiers Check. 


1-800-383-3199 


T.P.C. 12603 Hoover St. e Garden Grove, CA 92641 e FAX 891-1202 


CIRCLE 561 ON READER SERVICE CARD 


FAX $385 


Low Low $$ 





XEROX 455 REMFG .. $385 
NISSIE 303 ......... $595 
HARRIS 3M REMFG .. $575 
MURATA 1200 ...... $645 
MURATA 1600 ...... $745 
RICOH RF800 ....... $755 
RICOH FAX 10 ..... $1165 
RICOH FAX 20 ..... $1395 
iilete] Ry.) @< |. een 
RICOH FAX 60 
RICOH FAX 70 
(o7.\ [e], i -¥ @: San 

oy. Le), By-¥ @41 nay 
CANON FAX 25..... 
PANAFAX UF155 .... $955 
PANAFAX UF150 .... $995 
PANAFAX UF 250 ... $1395 
PANAFAX UF 260 ... $1595 


eoeee 


599 PANASONIC KXF 120 $995 


SANYO SF100....... 
SANYO SF 200 ..... 
SANYO SF 515H ... 
SANYO SF 725 ..... 
SHARP FO 220 .... 
SHARP FO 300 ..... 
SHARP FO 420 .... 
SHARP UX 180 ...... 
SHARP UX 350 ..... $1175 
TOSHIBA TF 2114... $1375 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


COMMUNICATIONS 


Invisible Network. 


® Includes all hardware and software-Nothing 

extra to buy 

* NET/30 Network Operating System is full-featured, 
has extensive on-line help, and saves memory 

* File sharing, print spooling, file/record lockin« 
tronic mail, menu system, security, network mai 
diskless workstaiions, diagnostics. 

* Also compatibte with NE TBIOS, IBM PC LAN 
Program, Novell Netware 

* 30-day money-back guarantee and one-year warranty 


“The favisible 
Network isa darn 
good deaf.” 
—PC Magazine 





Madel 200 Model 300 


IBM PC/XT/AT IBM PC’/XTAT 
BBit Bor 16 Bit 


1.4 Mbps 3 0 Mbps 
Twisted par = Twisted pair 
$215 00 $315.00 


Model 200A Ethemet 


Micro Channel IBM PC/XT/AT 
16 Bit Bbit 


1 8 Mbps 10 0 Mbps 
Twisted patr = Thincoaxial 
$399.00 $399 00 


“A joy to use. i highly 
recommend it,” 
—Data Based Advisor 


Compatibility 


Speed 
Wiring 
Price 


For more information call (415) 570-5967 or wi 


Invisible Software, Inc. 
1165 Chess Drive. Suite D. Foster City, CA 94404 





PhoneBoot »w cybex 


Far away and your computer is off! PheneBoo! lets 
you “be there“ ... all you need is » PhoneBool and 
medam to powsr up your computer system. 

© Zaring pickop iets you share a voice Une 

© Built-in hardware security code 

© Six ouilets, 10 Amp capacity 

© Surge protection for both AC and Telephone fine 
Only $395, includes utility diskette with examples for 
leading software packages. 


CYBEX CORPORATION 






















(208) $34.0011 
CIRCLE 560 ON READER SERVICE CARD 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who road PC Magazine don’ hawe the tine tesheap arennd 
their ons coucenn ts geting what they weed as qturkly as possible 


They'll DIRECT their altention to PC Magazine Marketplace 


For then PC Magaziure Marketplace’ Direct Response/Display Ad format repre 


setts it fast, cast ind cust effective met lied of product acquisition Thes Kun it will 
five the products hes need and thie uiforniation thes want regarding peae, vole 
discounts, specifications and deliver. 

(Fvou think that vour business can benefit from the 700,004 hraml specifiers wie 


rend PC Magaaiue ., YOURE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (N00) 825~1ADS 
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NOBODY DOES — 


BETTER 


MACHINES 


Factory Warranty 
Immediate Delivery 


CALL NOW 
FAX OF AMERICA 


America's Low Price 
FAX Distributor 


Full Training 
Installation 
Low Discaunt Prices 


4-800-342-3299 
IND. Call 219-256-7019 


INSTANT SATELLITE NETWORKS 


Detrbuting iiprmation via satellite 1s protitable and 

cost elect You can deliver information anywhere in the continental US. in 

seconds to an unlimited number ot locations You control suthorizatiwn to 

mearive your teinsmission $& LAR provides you with everything you newd 
S.T.A.R. will help you get started. Call us today at 1801) 225-7000 


Satellite Technology And Research 
530 SOUTH COMMERCE ROAD, OREM, UTAH 84058 FAX (8011 225-1660 
CIRCLE $63 ON READER SERVICE CARD. 


PC-Hooker 


Connect any two IBM compati- 











bles and transfer files back and 
forth at speeds exceeding 115,000 
Daud, fasver with parallel Processors-Intel .. 
Faster than LapLink AY MAC 
Easier than Bridge SHARP 200 
Universal serial cable, SHARP 420... 
parallel optional BROTHER 150 
Bi-directional transfers ‘We Are The Cheapest” 
¢ Disk/file management, eg, 4-800-243-7775 
Ditere; Sart Find. View in IL, 312-994-3994 
Text edit and print facility GINCLE SSS ON READER SERVICE CARD 
Chat mode r 
5%” and 3 4" disks COMPUTER 


PS/2 ready 


eustENe 
IBM PS/2’s 


Up to 41% off! 


Retul Your Cont 


PC-Hooker includes everything 
you need for fast and easy file 
transfers for only $79.95. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Do 


everything in the background 
with PC-Hooker TSR for 
$129.95. For a limited time, get @ 
parallel cable FREE with PLUS 


MODEL 50-021 
and TSR. 


MODEL 60-041 
MODEL 60-11 

MODEL. 80-041 
MODEL. 80-071 
MDDEL. 80-1 TT 
MODEL RO 411 


595 §. 
us 


380 
Order today f 
1-800-888-8455 

CIRCLE 564 ON READER SERVICE CARD. 


American Micro Computer Center 
28 Griffin Road - Suite #4 
Bt. Lauderdale, #1. 33312 


(305) 985-9406 
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a - 
aU BUSE 
COMPUTER SYSTEMS 


286-12 MHZ PORTABLE 


© Intel 80286 8/12 MHZe 640K RAMe 20 MB Hard Disk @ 12 
MB Floppy Drive @ Ser/Par/Gome Ports @ 200 W P/S @ New 
LCD Screen @ External CGA/MGA Monitor Port @ Top quality 
Motherboard © Excellent for Networking @ One year parts & 
labor warranty 


NATIONAL COMPUTER 
$4 695 9823 Miro Meso Blvd. San Diego, CA 92131 
‘) 


Also Available 
© IBM PS 2 Modela 


(699) 830-2446 Next day, 


502, 60, 70 anywhere 
® Compag Portable Iti, in the 
SLY 286, Deakpro 386E U.S.A 
® Macintoah SE, Mac Il eer ee* 
@ Apple Laser Writer NT, NTX 
@HP LaserJet Seriea Il 


ot 1-800-GO TO PRC 
J” GREAT PRICES 


40 MH: AT 640K VGA System 
jz 
$1425 


800 PC-RE 


IBM PS 2 30-286 800 727-3685 


Wi 43MB, 45mS, RLL, 1:1 Int. 


386-20 MHz. Wise ises esi" 


W/380MA, 16mS, ESDL 


$1649 = 386-24MHz add $900 - Coll for options 
*1MB-OWS *1.2MB ED *ED/ID Cont ESC Computers, Inc. 


°S/P Party #2878387 Suckers *KB-10L “BN 423003 4Y (213) 655-3605 
samc Fax (213) 655-8945 


El Monte, Calitomia 91731 
IN CALIFORNIA, CALL: 1-818-360-6810 
CIRCLE 570 ON REAOER SERVICE CARD 





LADTN D CDEPIAIC 





The Latest Laptops at Low Prices 
along with a wide en of 
Accessories as 


» 5¥a° or 349" Ext and Int. Orive 


72MB 26MS MFM 


120MB 25MS._ MEM MYLEX — w oveirat. « ore 


160MB 26MS. MFM 
A aveesoecs: 1295 Motherboards OMT!» ADAPTEC 


30eMB 1oms.Esorscs! 2175 © 1:1 INTERLEAVE « 
77a tems esprscsi 4395  » PERFORMANCE SYSTEMS « 


fit ee oe aim 015-052-5805 ae 


a Maxtor «++ ~ + DySeagate Specials « 














8088 sys 640K 20MB CGA $1066 
286 sys 640K 40! GA $1769 
386 sys IMBBOMBHD VGA = $3295 



























ie 
TIGERBDARD 286 upgrade XT $205 ; BEST DEAL IN U.S.A.! 
AEN pores : eo aS Panatax and Sharp Fax Machinas LOGITECH PS BUS MOUSE 
SDNY 35°F Drive $99 For Fast Retable Service Calt B pur button, jeneric base card, & 
FUJITSU 5 25° F Drive 360K 567 COMPUTER OPTIONS : 
FUUITSU5 25°F Orv 1 2MB 579 peaani yea SE Fae AB a 
ORCHID Pro Design 512K VGA $425 201-469-7678 7 Days 4 Eioanik hea fiat 
NANAD 16° Flexscan 90705 $1075 9AM-10PM (EST) 12" eee ast oe z Espencapie A os i 
READE! fe pa ata @ On board clock and F alendar 
1234 South St., Leng Beach. CA. 90805 ae ae fabulous EGA price.. Limited! . Digital speed ey i. Y 
is inl jardware rr ul sw. 
: a eb pep CLIT TVET LONNIE FUJITSU ESDI73MEG $395! . sor capacity with a open 
— Model 2244E, 25MS access watt power Su 
CIRCLE 560 ON READER SERVICE CARO = Meee erage Sp eae 2 
mibiceraiing ESD1 HO/FLOPPY Controller STI8 Siac |e al 490.00 645-00 
jomputers | : 
MONO 386 SYSTEM, 73MEG Bizero BAM. 
TO PLACE YOUR 8 Sole Phones Unitron 388, 1@MHZ, tmeg RAM, Am- ? 
AD IN but not our ome é ct tts 
PC Magazine 


4 TAWN COMPUTER PRODUCTS 


In CA Call tentt 122 We atock over 100 tema of peripheral 
SYSTEM MASTERS MENNICASOD 
CIRCLE 876 ON READER SERVICE CARD 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


fT MARYMAC mousraes inc 
2ISLE Katy Fwy 
Katy (Houston: TX 77450 
1704 8920747 FAN (7141 874 $607 





we ae ieety! 
Ee unatiflbon HUTT 
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DISKETTES 


a 


SPECIAL REPAIR COUPON 
Capacity FlatRateSPECIAL VALID THROUGH 4/15/89 

10-14mb $75 We repair most major brands 
15-49mb $99 FLOPPY DRIVE REPAIRS 
20-30mb $125 $112.50 FLATRATE $35 and $45 
31-40mb $150 $135.00 90 day warranty on all repairs. 
41-49mb $175 $157.50 5 day tum-around time. 
50-85mb $210 $189.00 jb TECHNOLOGIES, INC. 
86-120mb $275 $247.50 hee aca Ba 
121-150mb $325 $292.50 be ied 
Test & Eval cae eon READER SemNCE CARD 


Cee eee es se es ee es ee es ee Se eee) 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


S DRIVES. 
Sysgen Awhant Model 21060 MB $579.00 
ee me $669.00 
D Fil $249 00 
Seagate $ 32MB $219.00 


STie7R 49 Ma $379.00 
Sary 35 SS SB $143 e2 
DS-S8 819068 


] 9M35 eles $5 S900 


CIRCLE 579 ON READER SEAVICE CARD 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine dnn’t have the time to shop around, 
their only concern is getting what they need as quickly as possible 


They't! DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplaces Direct-Response/Display Ad format repre 
sents a fast, easy and cost effective method of product acquisition They know it will 
have the products they need and the information they want regarding price, volume 
discounts, specifications and delivery. 

Ifyou think that your business can benefit from Uke 700,000 brand specifiers who 
read PC Magazine — YOURE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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A BEST BUY FOR IBM-PC & CLONE OWNERS: 


Stop Wasting Time & Money 
Formatting 
Diskettes 


Buy BASF PREFORMATTED 
DISKETTES for LESS than you're 
probably paying for diskettes you 
must format yourself. For $34.95, 
you get: 30 BASF 5.25* 2S/2D 
Preformatted Diskettes that 
normally sell for at 

least $60.00 and a 

BASF color-coded a 
storage case that A a 
holds 60 diskettes i | 

and lists for 

$19.95. 


Avoid: 
. Spending 
precious time 
on a Mindless task 
. losing valuable files 
because you don't have 
formatted diskettes on hand 


SCANDINAVIAN IDET @ | 


y .95 fi 
Ree | "annie 


St Monroe Street, Suite: hor 
Rockville, MID 20850 


FAtGT OR RLSE 


Get The Word Out! 


Your Product 
Has Been Chosen 


EDITOR'S CHOICE. 


Let us take your article to Its highest 
level of marketing potential with a reprint! 


To find out how you can have your article or review 
elegantly reprinted ** on 80 Ib. paper stock, in 4-color, 
2-color or |-color, call or write today: 


Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447. 


**Minimum quantity 500 reprints 
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DISKETTES 


BUY QUALITY FOR LESS! 
BULK DISKS & TAPES 


100% CERTIFIED 
LIFETIME WARRANTY 













i) 





fs (918) 267-4961 


Ihe mans eter Matis mY on ne 4 He 


CIRCLE 582 OW READER SERVICE CARO. 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE MS DOS 
MARKET... 





CTs Eo Ee 


5% psi0pD 59° 5%” os/op 39¢ 
32" DS/00 1.09 5%” Ds/HD 89¢ 


Bulk cake Min qty 300 With Tyvek sleeves & labet kits, 


Inn 201-462-7628 3OQ-222-049 QD Fax. 201-462 5858 


@ 24 Hour Shipment @ 


MEGASoft 








QD2000 «(15.91 
QD300XLP 17.84 
QD600A 19.53 


Tapes § per box, 4 box min 


DYNAMIC RAMS 


SIMM wo $CALL | 
AMBIT ion $26.00 
514256: $32.00 
91464 11000 





{S060 Valioy Ge Coty of ravairy CA 91706 tot 618 Phe 
Sao Sees 

1800) 892-8689 - (600) 692-0181 

(e00) & ports 





CASTS Mevtecay romsie sate 
nn na content @ a AMOTEE we PmarY aie 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 
This is the hard to gel IBM upgrade 
ROM that ellows your original PC to 
utilize the full 640K of RAM and 
allows your PC to recognize and 
use a bootable hard disk. These 


are authentic 18M chips - not pulls. 
ONLY $49.95 EACH! 


Part No. MK 36C35N-4 
Prog. No_ 1501476 IBM 81-83 
SELF-RELIANT PC PRODUCTS 
1750 Kalakaua Ave. 43-133 
Honolulu, Hil 96828 
TELEPHONE: 806-946-1806 


CIRCLE 583 ON READER SERVICE CARD 
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FIC cules say: 
1. The Seller must ship your order 
withln 30 days of receiving it, 
unless the advertisement clearly 
states i'l take longer. 


2. If it appears that your order 
will not he shipped when prom- 
ised, the Seiier must notify you in 
writing in advance of ihe prom- 
ised date. giving a definite new 
date, if known, and offering you 
the opportunity to cancel the 
order with a refund or consent to 
a definite delayed shipping date or 
an indefinite delay. 

3. The Seller's notice must contain 
a stamped self-addressed card or 
envelope with which you can 
indicate your preference. If you 
don't respond to this notice, the 
Seller may assume you agree to 
the delay, hut must either ship or 
cancel your order within 30 days 
after the original shipping date 
promised of required. A prompt 
refund must he made when an 
order is cancelled. 
4, Even if you've consented to an 
indefinite delay, you retain the 
right to cancel the order at any 
time hefore the item has heen 
shipped. 

§. If you choose to cancel an 
order, that has heen paid for hy 
check or money order, the Seller 
must mail you a refund within 
seven husiness days. If you cancel 
an order for which you paid by 
credit card, the seller must credit 
your account within one hilling 
cycle following teccipt of your 
request. Store credits or vouchers 
in place of a refund are not ac- 
veptahle. 


6. In the event that the item you 
ordered is unavailahle, the Seller 
may not send you substitute 
merchandise without your ¢x- 
press consent. 


TIPS WHEN ORDERING 
When ordering by maii: 

State preelsely what merchan- 
dise you want, specifying detaits 
such as model, make, size, compo- 
NENE parts, ete.; 

Confirm the price and expecied 
delivery date as stated in the ad; 

Indicate whether you will 
accept a substitute product if the 









PC MAGAZINE & MARCH 28. 1989 


386 


HOW TO SUCCESSFULLY 
BUY THROUGH 
MAIL ORDER AND 
PROTECT YOUR RIGHTS 


Mail order sales are governed by rules of 

the Federal Trade Commission (FTC) and 
various state laws. These guidelines are 
published as a service to you. Remember, 

the many vendors advertising in this 
section are eager to serve your needs. 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 


ff 





item you ordered 1s unavailahle, 
and. if not, that your payment 
should he returned; 

Don't send cash, you will have 
fo record of payment If 4 problem 
arises, and; 

Keepa copy ol your order and 
alll other correspondence with the 
Seiler. Your records should in- 
ciude the company’s name, ad- 
dress and phone number; a 
deseriptiun of the item ordered; 
your canceciied check or a copy of 
the money order; record of the 
date you mailed the order, or the 
time and date of your conversa- 
tion, and the namc of the person 
you talk with; and any sales slips 
and shipping receipts. 

Ask about servicing and refund/ 
return policies and with whom 
you shouid correspond If there is 
a problem. 


iF YOU HAVE PROBLEMS 





t, 
sure you keep a copy of the letter. 
2. If you complain by telephone, 
send a follow-up letter to confirm 
what was said. 

3. If you think the merchandise is 
defective, reread your product 
instructions and your warranty 
cacelully to he sure you don’t 
expect features or performance 
the product isn’t designed to give. 
Then contact the Selier for in- 
structions. Don't return it to the 
Sellee until you have been in- 
structed to do so. 


4 When returning merchandise 
make sure you keep the shipper’s 
teccipt or packing slip; your right 
to he reimbursed for postal cost is 
determined hy store policy. 

S. If you have completely dis- 
cussed vour problem with the 
Seller and are still not satisfied. 
write to the consumer complalat 
agency in the Seller's state. [f vou 
paid for the merchandise by credit 
card, you may have rights to with- 
hold ae under a Federal law 
called the Fair Credit Billing Act. 











FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHI5 .. . 





PERIPHERALS 


9-Track Tape 
Subsystem 


Now can exchange data files 
between. your IBM PC/XT/AT 
me any mainframe or mini- 
ter sising IBM compatible 
or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
betel pranees tate is up to 4 
per minute on PCs 
in compatibles Subsystems 
pees or 10%” streaming 
drive, tape Spe coupler card, 
cables and softw: 


LIJUALSTAR, 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 


CIRCLE $65 ON REAOEA SERVICE CARO 





° software avallabla 
g Powerful data extraction 
of Anritsu, 
“a , Kennedy, Qualater 
© Fast technice! support 
oe prices from erie 
the middteman—Go direct! 


FLAGSTAFF 802-779-3341 
= ENGINEERING Fax 779-5998 


CIRCLE $85 OWN READER SERVICE CARD 


TO PLACE YOUR 
ADIN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 











9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 


For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compatible 2” 
magnetic tape subsystem for 
the IBM PC, featuring: 


© IBM format 1600/3200 and 800 cpi. 


§ Softwara for PC-DOS, MS-DOS, 
XENIX. 


® Also for AT&T, DEC, VAX, VME, 
$-100, RS-232, IEEE 488. 


AKSystems 


20741 Marilla St 
Chatsworth, CA 91311 
(818) 709-8100 

TWX. 910-493-2071 


White, phone or TWX for information, 
CIRCLE 887 OW READER SERVICE CARD 





PERFORMANCE PERIPHERALS 
for 


TOSHIBA LAPTOP COMPUTERS 


2400 bps Expansinn Sot Internal Modems Sor 
THOO +, TIO. THOR THOME T5100, T5200 
M2480 - $449 RIEL & Acoustic Coupler jacks 
MZAES - $499 WUE jack, 5242 COMMS DH 
2:00 bps Interrad Modem for Toshiba THO000 
M24IC - $49 RJT & Acunstic Coupler jacks 
°2400 bps flail In Modem for T1200, T1600 
M2aIN - $499 RINT jack, power contol made 
“COMMD-2 Expansion Not Can -4232E - $199 
cs D242E - $299 
DOME « $299 
S2421- $149 


Expansina Card. 
soonants-2 foternal T1000 Card. 
“AdapePOWER external battery prwer packs and 

power adapters for the lapinp compuicrs. 
PRODUCT R&D Corporation 

1194 Pacific #201, San Luls Obispo, CA 94401 
(805 $46-9713 PAX (805) 546-9716 





CIRCLE 586 ON READEA SERVICE CARD: 


PC MAGAZINE © MARCH 28, 
387 


9 TRACK 
TAPE SYSTEM 


+ Mainframe to PC Data Transter 

«High Speed Backup 

«All Software, Complete Syetem 

« Service and Support, easy 
Inetallation 


Call (818) 343-6505 or write to: 
Contech Computer Corp. 
PO Box 1S3 Tarzana, Calif 91356 


CONTECH 


CIRCLE 589 ON READER SERVICE CARO 





POWER SUPPLIES 





TURBO-COOL 150: 
Cool, Quiet Power 








TC150 


———— 
MODEL POWER COOLING NOISE PRICE 
STANOAAO XT 150W 10 STO. M8 
STANOARO AT 200W 10K STD__$t09 
SO'S0 POAT 150W 1K AN S128 
$0200 AT __ 200 AX BGs _ 168 
TCISOPCAT = 195W 22 SH 108 
TC20 PCKT «= 00W 27k STD 
Teasg aT WK oo : 





PC POWER & COOLING, INC. 

34510 Mountain Way, Bonsall, CA 92003 

(619) 723-9513 VISA/MC/COD/PO: 
CIRCLE 990 ON MEADER SERVICE CARO 


PC Magazine 
Marketplace 
2nd Color 
Option Available 





1etssa 





PRINTERS 


ADD POWER TO YOUR 
LASERJET Il FOR LE$$ 
Expandabla pee Boarda: 


HP Plotter (HEGL) Emulation: 
lotter - $ 129 
O.K. SYSTEMS, INC. 
1940 Cotner Ave. 
Los Angeles, CA 90025 
(213) 479-4477 


VISA-WC 
CIRCLE $91 ON AEADEA SERVICE CARO: 








Lo 
SECURITY 


INSURES FOR POWER SURGES! 

When SAFEWARE designed the originat com- 

puter insurance policy, they decided to cover 

even the notorious POWER SURGES Today you 

can buy comprehensive, full replacement pro- 

tection against thefi, accidents, fire, earthquake, 
water AND power surges for as little as $39.4 

Call tor details & immediate coverage 
1-800-848-3469 

SAFEWARE, The Insurance Agency Inc 

2929.N High Street 

PO Box 02211 

Columbus, OH 43202-0211 


SOFTWARE/ 
ACCOUNTING 


Py ccw verselll ilitc) 
SOLUTIONS 





LEVEL 2: Gt, AP, AR, Check Writer, 
Maibng Labels ($485), Demo ($18), 
Rental ($85), Video ($14). Up to $250 
credit towards your current system. 


Labels ($89} Upgradable to Level 2 


ty. 
Special offer tor CPAs & Reseliers. 
Free Information available. 


Ideal For Smail Businesses 


From Computer Trends, Inc. 
1-800-544-2597 
CIRCLE S02 ON READER SERVICE CARO 


PC-FUND 

The leading fund accounting system tor local 
govis and non-profit organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
cevable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The systen supports up to 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNOWARE, INC 

P.O. Box 773028 

Cteentoath Spirits, S080 

(800) 551-4458 (303) 879-5770 


SERVICES IN THE MS DOS MARKET . . . 
— = 


THE SHOWCASE FOR 


ot 








DATA BASE 





COMMUNICATIONS 





World's Finest Fund Accounting Software MULTI-LINE PC-OOS BBS 





dBASE Ill PLUS Workalike 








General Ledger Unlity Gilling Police Citations The Bread Board System (TBBS) - Secure, 
MERGE OReT  MROUREReerible Wor Manaeerert rolable, full-featured commercial E'S for 8M = (SL ea 
Payroll feet Sey agli XT/AT/386/PS2 or compatible Easily PCMAGAZNE MAY 17, 08 aid, 





customized by non-programmers Kermit, X & 


UNIX, XENIX, VMS, MS-DOS, PS/2, Networks “1. on 11S @ programmable relational 









CORBIN WILLITS SYSTEMS 
3S754 Mission Blvd., Fremont, CA 94536 © (415) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Education, Special Districts 
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MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managenal reporting requirements, 
of not-for-profit and goversmenta! organizations. 
The System features muttiple fund and fiscal 
years, user-defined reports and six levels of 
account coding Modules offered: G/L. A/P. AR. 
Payroll, Encumbrance, Expenditure Budget. Reve- 
fue Budget and Lotus/DBase Interface. MIP FAS 
is available for IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 

505 East Huntland Dr., Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


ABASE ACCOUNTING TOOLS 
“GENERAL LEDGER *ACCTS PAYABLE 
“dINVOICER & AR ’SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
“JOB COSTING *JOB ESTIMATING 
“PURCH ORD/INVENTDRY *PAYROLL 
$99-¢a + s&h w/OBASE 2, 3 af 3 + Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Qiego, CA 92107 

(619) 223.3044 
Visa-M/C-AMEX-Check-CDD 


BUSINESS 





What to BUY 
Who to HIRE. REWARD 
What's top PRIORITY 





J ee ie in meetin I 
I Dscision PAD’ makes the foritor 
decision matrix come alive on your PC. 
Plam Enghsh worksheet Fast, cary | 


Len recommended”. BYTE 
"Pm hooked”- Dyson, FORBES I 

[Welcome addition” - PC Mag | 

= on ee SS i ee 

FREE Demo ($10 value) 

CALL 800-237-4565 ext 138 

| Apian Software 415-851-8496 9 
Box 1224 Menio Park,CA 94026 


ee ee ss os os oll 
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QUICK & EASY PAYROLL 

Automates weekly, bi-weekly, semi-monthly or 
Monthly payroll fot up to 200 hourly and/or 
salaned employees Accepts time as hrs min 
Ail taxes + city, 407k, after-the- fact payroll, 
tips Prinfs checks/W-2's/Quarterly reports 
$95 +250 s/t Money Back Guarantee Visa/ 
MC/Amex/DC Call, fax of write 

Phoenix Phive Software Carporation 

7630 East Gelding Drive, Suite 400 
Scottsdale, AZ 85260 800-331-1811 
602-483-0991 or Fax 602-948-1379 





BUSINESS 
PROJECT 
MANAGEMENT 


PROJECT SCHEDULING 
IN 4-2-3 AND SYMPHONY 
PROJECT CALC ‘adds in’ new menu 
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Business Plans 


la * 

|BizPlanBuilder™ qQuickty & 

[easily complete an effective business / 
marketing plan for presentation to in- 
vesiors, Sr. management or clients. A 
comprehensive and proven framework 
— Over 85 pages of outlines, headlines, 
structured sentences & paragraphs, lists, 
financials, suggestions... already lyped 

into 29 ASCII text files & Lotus®. 
Follow tutorials & edit into @ finished 

| plan. Includes manuel. Preferred by 
investment capital experts, corp. mgrs & 

| experienced consultants, $99"+53 UPS 


30-day accept / rel 
13335 Wildcrest Dave Site hcense avail. 
Los Altos Hills, CA 94022 Visa‘MC*Amex 
[b00/ 442-7373 + 415/941-9191 _ Call today. 
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¥- Modem High performance allows up lo 32 
simultaneous callers User audit trail 
300/1200/2400/9600 bps 

eSoft. Inc 

15200 East Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


UNATTENOED FILE TRANSFERS 
© Error free transters between multiple sites 
@ Schedule Iransfers any limefs), any day 
© Use stand alone of with other programs 
© No complex script languages to leam 

© Easy set-up commands like Send, Recewwe 
© LAN compatible, Mulli-level security 

© (ntroduclory offer $75 per location 

‘SFI, Inc 

Box 531650 

Grand Prairie, TX 75053 

(800) 433-5355, (214) 264-2626 


COMPUTER-TELEX- LINK 

Your PC can send and recerve telexes quickly 
and easily with Compuler-Telex- Link Replace 
that aging telex machine’ Add telex service to 
your business tor cost effective worldwide com- 
munications! Compuler-Telex-Link Iranstorms 
your PC inlo a state-of- the-art communications 
tool for telex. 

Cawthon Software Group 

24224 Michigan Avenue 

Dearbom, Michigan 48124 

Phone 313-565-4000 





CONSTRUCTION 


CONSTRUCTION ACCOUNTING 

The CMAS System 1s designed tor contractors 
where tracking job costs is required Modules 
include Job Cost, PR. AR, AP. GL, PO's, 
Inventory, Service, Dispatch, Estimating, invoi- 
cing, and Reporl Generator CMAS is fully 
integrated Mutts-Terminals available 
DATA-BASICS 

11000 Cedar Road Suite 110 

Cleveland, OH 44106 

{216} 721-3400 


CONSTRUCTION MANAGEMENT 
Affordable, understandable software for build- 
ers. Job cost, billing time and materials or per- 
cent complete, payables, change order and 
Tetention tracking [n one package Prints 
checks, statements, bids, 30 + reports Clear 
Manual & help windows, backed by our protes- 
Sional phone support staff $795 

YARDI SYSTEMS, INC 

813 Reddick St 

Santa Barbara, C2 93103 

(805) 966-3666 
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OBMS. . taster operation m the mterac- 

tvemode — the menu mode 1s. 8 lancier 

and more compieta version of dBASE's 

Assistam mode aon seater 

deal for those who would be glad to 

a dBASE Ill PLUS clone” 

FREE 30 day thal tull program, (USA only} 

write, oF buy Now monerta guarantee, es 

203-375-0914 $89 «$5 th cWAMER 

1on 1 Computer Solutions, inc, 
26 Fincharsad Orive 
Trumbull, CT 06611 

OGASE W PLUS is a tademak of Auhon-Tate 
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ROOTS ill FOR GENEALOGY 

Organize your farwly tree and prin! camera- ready 
famity books containing charts, ted and indexes. 
Store, retrieve and display 1,000's of family tacts 
with biographical sketches and source documen- 
tation Lightmng-fast searches and sorts. 750 
page manual Salistacton guaranteed Write for 
free brochure $250 (+ CA tan), 

COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mouniain View, CA 94043 
415-967-1900 800-327-6687 
SS See 
DATA ENTRY 


DATA ENTRY 

EMULATOR 
Runs on Stand-elone or networked 
PC's, compatibles or PS/2's. You will 
not lind eny Dete Entry System 
-FASTER, EASIER to uee, of LOADED 
with more USABLE leetures. Distribu- 
lion Worldwide. imbedded rev-10 key 
option. Fully menu driven. 


A complete edit lenguege included. 
Cell lor our Iree 30 dey trial period. 
Price $395 - 

evall. lor IBM AS/400 & S36 


COMPUTER KEYES 
21929 Mekeh Rd. 
Woodwey, WA 98020 
TEL: 206/776-6443 
FAX: 206/776-7210 
USA: 800/356-0203 





VOE—Viking Oata Entry 

The premuer data entry sysiem Full-featured to 
Teplace key punch & keydisks. Full screen 
“FORMS,” double-key verify, wide vanety of 
Options, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations $120-600 Also 
fos minis. 

VIKING SOFTWARE SERVICES, INC 

2815 East Skelly Orive, Suite 816 

Tulsa, Dktahoma 74105 

(918) 745-6550 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS . . . 
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DESK TOP PUBLISHING 


DATA ENTRY 


A Data Entry System rr ti -- Desktop Publishing Software 












Perfect Enough to Satisfy TABIN tor WordPerfect, Ventura, PageMaker $09 
as? s | @ spaces with TABe to create looking tables: 

Type “A” Personalities. |” (wth proportional font} from Lotus, Soreda, OBS, ASCH, otc, 

If you demand the same accuracy, pete en hard ee for Ventura, ageeiet, WordPerfect $185 

work from your data entry software as you do your: dazzling special effects nes, etc. 

self, then RODE/PC is your type of product. RODE/PC is 43 eampios lutte the endless posubiites. (EPS ie frmat) 

a type A" solution for peopte who insist on easy applica NEWFONT for Ventura $185 

tion design, powerful validation, two-pass and trail verify @ Modifies existing Postscript fonts with outlines, shadows, skews. 

modes, exceptional conditional processing, ree VENTURA UTILITIES tor Ventura $99 

output control, complete system management facilities, data security and @ Prints 

much more. RODE/PC 1s an extraordinary product to meet extraordinary coples so tien enatiea iene ee ee 

Lot Mibanait LOADER tor all Postscript Printers $59 

Like RODE/PC, your hardware must be right for today and ready for comor @ Loader saves time printing by downloading Adobe fonts. 









row. DPX recommends RODE/PC with the tBM® Personal System/2® prod 
ucts, They feature an integrated system design and the quality and 
dependahility you expect from IBM. Along with the IBM OS/2° the Models 
50, 60, 70, and 80 offer the exclusive "IBM Micro Channel®” Architecture. 


See for yourself why 6 of the (0 largest companies and thousands of others in the US have 


t COREL. 1600 Carling Ave 





Ottawa, Ontario K1Z 8R7, (613) 728-8200 
GH READER SERVICE CARD 

Optical Character Recognition (OCA) 
PC-OCR™ soltware converts printed/typed 





selected RODE/PCas the ultimate ECisautotry solution ou Sateen say pronercas when you need the best tools for ep a editable = la oy A 
cae oes pre aap ask about our evaluation Program. Screen Capture and Jet. oan ell mest desking 


DPX/IDEAS 


Data Eatry Division 
20823 Stevens Creek Bivd., Suite 130 


Cupertino, CA 95014 
(408) 973-9292 


(BM Personal Syste? and OS/2 are regesterad trademarks und Micro Channel @ a trademark of interma- 


bona! Business Mschines Corporabon 


DATA ENTRY 
has changed... 


complex data entry is being done on PCs, 
‘Whether on one PC, of on dozens in a LAN, 
Kaylneryiti provides a professional 

data entry 5) its ease of use, 

and fange of capabilives have 
Itthe most widely used PC: based system int 
the wortd. 


Bring your data entry 
paras with... 


KeyEntry Il’ 
Complete Evaluation Package 
Available 


1-800-533-6879 0 (205) 281-2985 
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DESK TOP 
PUBLISHING 


Maps of the World, USA, and ail 50 states! 
All major Macintosh & IBM formats, 





| 
| image Management: 


Publishing Utilities 


Accurate, super-tast grayscaling, image browsing 
within your applications, capture preview, LIM 
EMS 4.0 support, and much, much more! 


| Supports EGA, VGA, Hercules, CGA, MDA 
sceghere Segre A eres: 3G 
B>El inner media, inc. 


(603}465-3216 Voice. -7195 Fax Visa. MC, Am Exp 
__ CIRCLE 754 ON READER SERVICE CARD 


EDUCATION 








Scanners Pre-lrained tor many popular tonts 
and trainable lo read virtually any typestyle, 
incl loreign fonts Reads proportional text, 
matrix primer output and Xerox copies $385 
Check/AMEX/VIS/MC/COD 

Essex Publishing Co 

PO Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 


Learn Popular Software Programs With... 
VIDEO INSTRUCTION TOOLS 


Lotus 1-2-3 {4 hours) . $ 9995 WordPerfect 5 0 (5 hours) . 129.95 

Meal for raPeeazone Snel proceceetons: DOS33(3Shours).... _.....12995 WordPerfect 42 (35hours). .. 99.95 

hes =e. pie dst? poems PageMsker 30-PC (25 hours) .. 19995 Venturs Publisher (2 hours} ..... 17995 
sf ‘ Obase Ili- (4 hOurs}............ 17995 Ventura Techniques {2 hours)... 17995 

DESK TOP 800-334-4291 DisplayWoie Iv (3 hours) ...... 19995 Symphony (35nours).. ..... . 19995 
PUB LIS HING McreMaps Software inc Bos 787 Lembertvae Ny 08500 Enabls (4 hours), ... .. 199 95, Intro To IBM/PS 2 (3 hours) . 19995 
CRICLE 782 CW RERDED SERVICE CARD Intro ToIBM-PC/XT .... .7995 MicroSoft Works . 7995 

es Intro lo Spreadsheets . 5995 «(OBA ee Pe a oe TQS 
HyperCard - MAC .. . 7995 PageMaker 30 — MAC... - 199-00 


© Self-contained, interactive training videos. 
¢ Demonstrates every commend in detail. 

© Perfect for group/repetitive training. 
Thousands of satisfied users! 


We don’t do newsletters 


But if you're doing, 1,000-page technical documents, we're the 
best—automated, style-sheet-driven, sophisticated pagination 


slick publishing features, and camera-ready output. Ask about our 60-day unlimited phone support hotline. 


GML/PC™ 


The technical documentation and specifications specialist. 
Commaod Techoology Corporation, 1900 Mountain @lvd., Oakland, CA 94611 


MICHAEL HALVERSON & ASSOCIATES FOR PRODUCT INFORMATION 


1313 Newburgh, Westland Ml 48185 1-800-537-1 641 


(313) 729-0325 
FAX (313) 729-0238 MAJOR CREDIT CARDS ACCEPTED 


Telephone (415)339-3530 sicle 500930, COMMANO TECH Visi our dapltty tt Sprntg Gordie, Apri 1S WeCurniwdk Pied, Cinckgo 
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ENGINEERING 


SIMULATION 

GPSS/PC is a full-power version of GPSS, the 
Most popular mainframe simulation language 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

PO Box 171/8 

Stow, MA 01775 
800-223-1430/508-897-5662 Exi 316 


ENG/SCI GRAPHICS 

OMNIPLOT(S} {screen graphics) & OMNIPLOT 
(P) {plotter driver) provide integrated engineer- 
ing/scentific 2-0 & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional Choice of formats tabular/line, con- 
tour, bar, pie, 3-D wie frame & much more! 
OMNIPLOT(S} $195, OMNIPLGT(P), both $295. 
MICROCOMPATIBLES. INC 

301 Prelude Drive 

Silver Spring, MO 20901 

(301) 593-0683 





ENTERTAINMENT/ 
GAMES 


THE SHOWCASE FO 


R PRODUCTS AND SERVICES 









i, 


For IBM PC, XT, AT PS/2 & Compatibles 
World's Largest Distributor 
Now-Same Day SHIPPING 665 pnd 


Volume |... 


Volume It..... 


Volume Tl. . 


Catalog Disk... 2 
(Check or money order 


91195 ppd 


accept 
Foreign orders & 3.5" orders add $1 00 per disk 
AOS @ FO. Box 106-PC_@ Marlon. CT 06444 
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ELECTRONIC CHESS BOOKS 
ANALYST 1 Complete “Chess books” with 
more than 20,000 diagrams, superb animation 
and expert on-screen analysis. Leam from the 
masters or play your own vartalions [BM PC’ 
comp Choose Bes! Games 1980-85, Art ot 
Piece Co-ordination, Sustaining the Initiative 
$59 (US) each + $300 s/h 

HALCYON PRODUCTS INC. 

PO Box 65, Station “A” 

Scarborough, Ontario Canada M1K 5C1 
VISA/MC CALL (416) 471-6892 


The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Sold in all 50 states and 17 Foreign countries! 

© Store Past 1000 Winning Lottery Numbers and Dates! 

© ‘Track as many State or international Lottery Games 2s you want! No Limit! 

@ Produce EXPERT Trend Charts to Indentify Those HOT and DUE Numbers! 

© Analyze rlits 4 ways: Bell Curves, Recency, Percentages, Frequencies, MORE! 


© Produce STATISTICS for ALL Numbers You 


— NO Randomizing Here! 


© Select Numbers to Play 5 Different Ways! You Choose what YOU Like Best! 

© Check Your Bets For WINNING Combinations! Record ALL Systems Played! 

© Store up to 2 BONUS NUMBERS (Play alt international games!) 

@ We include Lottery Data Base for State Game ot YOUR CHOICE (Please specify)! 
© Print Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 
No other lottery software package provides ail of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 
recommended but not required for use. All wheeling systems and program features take 
ee 


Use our Years of experience with Your computer advantage! 


‘I Hit 54 CASH PRIZES the frst 8 weeks with the help 
lottery software program | have used overall. Over: 
‘twon 4 cash prizes the firs! 2 Umes ! used the Tracker and Wheeter!” 


“The COMPLETE Lottery TRACKER and WHEELER is SPECTACULAR 


oy fone pom araline Recta sed newer 
100 ahead after ALi expenses” = BC , El Paso, 1X 


AL AM , Wilmangfon, Di. 
ED, New York, NY 


Don’t Hesitatel Place your Order Now! 
ONLY. $39.95 pis s200S8H 
MCAiea Cad Toll Free 1-800-824-7888, Ext. 283 
For Canadian Callers 1-800-544-2600 
Entertainment On-Line®, Inc. pa sa: 553 Dept PC, Westboro, MA 01581 
‘The PREMIERE Lottery Software and Audio Products Company 


MC, Vieg and MO orders shipped within | wook Please afew 2 weeks tor Personal Checks 
MA Resigerta add SA sates tax ©1988 Entortainment-On-t ine inc. 


Order Direct or see Your Local Software Dealer. 
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LOTTO JACKPOTS 
NOTJUST DUMB LUCK! 


GAIL HOWARD'S FAMOUS 
SYSTEMS HAVE WON 
$30 MILLION+ FOR 

10 LOTTO JACKPOT WINNERS! 
All the orginal, authentic Gail Howard 
systems are now available on IBM PC and 
compatibles, menu driven (user friendly). 
Gail Howard's Smart Luck Computer 
‘Wheel™($29 95 + $25, h) has a unique built- 
in Balanced Game™ feature which makes 
all other wheeling systems obsolete. Over 
100 Wheeling Systems with mimmum win 
guarantees; System also checks for wins. 
Gait Howard's Smart Luck Computer Ad- 
vantage™ ($39 95 + $2 s/h) has the most 
successful number selection systems ever 
devised tor beating the odds in Lotto. 
Includes the entire winning numbers list for 
one Lolto game of your choice {$7 foreach 
addiional Lotto game) Available for any 
state or international Lotto game. Please 
specify which lotto gamets). 


SMART LUCK COMPUTER SYSTEMS 
Dept PC-4, PO Box 1519 
White Plains, New York 
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a NEMESIS" 
mi \\Go Mastert™ 
uw i] 
1 | 
| | 


Go, a game of strategic elegance, han been a way 
cf fe in te Orient for over four thousand years Bl 
Ba Many consider Go 19 be the secret of the 
Ji apanese businessman’ sucess. “While chess it «yg 

ame of war. Go 1s a game of market share* 

BO [President of Nikka Hotels| | 


M “If you are interested in Go, 


le buy this program.” )Poumene le 
nm Game of the Month SYTE7/87 WM 


MToyogo, Inc. (617) 865-0488 M 


76 Bedford Strect, #34-M, Lexington, MA 02173 

Bs79 Go Master, $49 Joaeki Tutur™, 

ee es Wizad™ Add SUS SAH 

‘EER EEREEREEREEEZ 
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WIN LOTTO MILLIONS!!! 

LOTTO PICKER™ PLUS stores past Lotic & 
Pick 3/4 #s & uses multiple statishcal analy- 
SIS [o improve your chances of winning Works 
for all lotteries worldwide! Bonus #’s-no 
sweat! Database editor, support, & much more! 
You get Ihe PICKS, not jumbled stalistics! 
$3495 (+555 sh) 35” add $10 NY add tax 
GE RIDGE SERVICES. INC 

170 Broadway, Suite 201-PM 

New York, NY 10038 


1-800-634-5463 x293_ INFO 718-317-1961 


PC Magazine 
Marketplace 
2nd Color 


Option 
Available 


FINANCIAL 


"The beat checkbook 
belsncing program I've. 
ween yet, at any price * 


—~PGSG Magazine 
Treck in a 
‘racl all your money afamiller shock 


* 10 checking accounts 

* 298 Investmant accounts 

« Unpaid bill acheduler 

* Or-tine heip 

+ Pep-up calculator 

+ Prints tax reports & ber charts 

+ Prints any format check 

« Spraedshest & deta base Interface 

¢ Detailed printed monual 

¢ Volca and E-mall tach support 
THIS ONE DOES IT ALL. No other 
modules needed; $45, S/H Included. 


Cat 301-948-9599 o erie Column One, inc. 
PO Bas 2807 Gethersburg MO 20079 
Une voice ina ebove or order by modem 
ral at 703 841-2368 of $41 $904 
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Charting Software 


MetaStock” 
Pe $195 


(Ch Demo Disk—$5 


Perform sophisticated technical al 

stocks, mutual funds, commodities, 

Features multiple movable windows, unlimited 
Set indicators, 

\ds, overtays and 





movi wens 25+ 
rrendines trading 
Silene plus much more! Compatibie with 
12+ mayor data services. For complete 
Werature, call toll-free. 


1-800-882-3040 


EQUIS International, Inc. 
Box 26743S5L.0,UT 84126 (801) 974-5115 





PCy 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5H15 . . . 


AVEU bie 








FINANCIAL 


a 
« 
iD 


MoneyCounrs’ 5.0 
The $29 Money Management 


Solution. Guaranteed. 


MoutrCounrs 5.015 the easy-to- 
use, CPA-designed money 
management/sccounting program 
for home and business It offers: 
Cash, checking. savings & credit 
card management, checkbook 
balancer, budgeting. financial 
‘statements, graphics, fast financial 
data base wath three-way look-up. 
inquiry reports & on-line help 
Handles up to 999 accounts and 
100,000 transactions locludee 
prinied menuel, Wel copy prelected, 


MoneyCouwrs 5.0 aiso 

© prints any type of pin-feed or 
laser check & updates your 
records automatically 

@ estimates your 1988 income tax 

@ analyzes financing options & 
savings programs — computes 
interest rates & loan payments 


© prints amortization schedules 

@ manages mail hsts — ap & alpha 
sorts — prints labels & index cards 

@ provides password protection, 
fiscal year support & pop-up 
notepad 

© 30 day money back guarantee 
(minus shipping) 

Cail or send $29 plus $5 

shipping/handling 

Check/VISAIMCIC OD 


1-800-223-6925 


{in Canada 319/395/7300} 


[ale ay- 


Dept M 
373 Collins Road N E 
Cedar Rapids, lowa $2402 
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_ |, 
s EXEC-AMOKT'™ , 
p Loan Amortizar Plus Software 4 
 _10F1BM-PC.AT PS2 genes & compatibles 9 


1 & Used by thousands ® Used Natlonwide! 1B 
1, of Attomeys © Used for Judg- 
® Used by hundreds menuChild Pmia 
U ote # Used to verity 
1 & Used by big CPA'a —fender's Nigurea!t 
02 Lean Amertizations ‘2 Prevent Value 
LOAPR'S comply te J Future Value 
1 US ReguiationZ 1) Net Present Value 
118 Digit Aceurscy Q internai Asia of 
UO Fired & Adjustebie Return 


0 Fetes O Yield 8 Losn Price | 
2 krequter Peyments OD Enay 10 vee menus 5 
J Pointe 8 Fees Ol User configurabie 
02 Prepaid interest rounding | 
0S Extra Payments Ol Great for ellant ser. | 


O PM! Payments vices! 1 
J Batioon Payments OFREE Reg Zcom- 


15 Soive for the Un —wplianee Renchmark W 
tices test with purchese! 


© ony$149.95.s5504,F 
© Demo cisk & manual available for $30+35 SBH 


| _ ELECTROSONICS — { 
36380 Garfield - #1, Fraser, Mich 48026 
© 300/858-8448 or 313/791-0770 ! 


CRRA VanMCaArax 4 Ogcote areweicone | 
L COD order « ackptonal $2.20 J 


60 day money back guarantee!! 
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FLOWCHARTING 


WINDOWS FLOWCHARTER $79 
RFFiow is a drawing foo! designed specifically 
for flowcharts Easy to learn, easy to use 75 
shapes automatically adjust in size Move, 
copy. or delete groups of objects 7 levels of 
zoom Use mouse of keyboard On-line user's 
ara $5 tial cise REEbow requlaes Micto- 
soft Windows 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland, CO 80538 

(303) 663-5767 





FLOWCHARTING 


* Curves, ellipses. 
* Variabla size symbols - 


< 
* User defined library 
= Paper size to 34" x 44" 
* Pop-up icon menus’ 
* Hercules mono, CGA, EGA 
* Automatic PAN to scan drawing quickly 
* IBM/EPSON, NEC, OKIDATA, LaserJet 
* HP-GL, DM/PL, Sweet? plotters 
Daytron Electronica 
610 S, Shermae #104, Richardson Tx 75083 
Add sich $4 Texas remdenis add 8% sales tax, 
Money-back Guarantee 
Order Today! 1-214-669-2137 
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BETTER FLOWCHARTER 

Know before you buy! EASYFLOW 1s the superb 
flowcharting program chosen by aver 30.000 
users, and very favorably reviewed in the March 
10th 1987 issue of PC Magazine See the 
“Index to Advertisers’ under HAVENTREE to 
ted io lage dpkg ad ie Desc Now 
available with 30-day MONEY-BACK guarantee 
HavenTree Software Limited 

Order Desk 1-800-267-0668 

Information (613) 544-6035 

Telefax. (613) 544-9632 


js! 
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GRAPHICS 









24 PIN PRINTER OWNERS 
STOP GRAPHICS S-T-A-E-T-C-H FROM 
VENTURA - AUTOCAD - PRINTSHOP 
AND 100's OF OTHER PROGRAMS, 
GIVES DARKER, DENSER GRAPHICS. 
9 TO 24 PIN PRINTER TRANSLATOR 





] CALL (619) 
4 743-5315 
VISAMC/COD, 
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35mm SLIDES—in 24 Hours 

We transfosm your PC-Graphics liles into full 
color, 35mm, 4000 line resolution slides and 
ship within 24 hrs All popufar PC-Graphics 
Packages supported Fites accepted by modem 
FREE FEQERAL EXPRESS on all orders of 20 + 
stides! Only $8 per slide 

Accent Presentations, Inc 

990 Highland Orive, Ste 202 

PO BOX 1303 

Solana Beach, CA 92075 

1-800-222-2592 


PEN PLOTTER EMULATOR 

FPLOT turns your dof matrix or laser printer into 
an HP pen plotter Fast hi-res oufput Ne jagged 
lines Vary line width, color Works with Auio- 
cad, Orafux, etc Supports NEC PS/P6, IBM 
Proprinter, Epson LO/FX, Toshiba, HP Laserjet 
Hercules/CGA/EGA/VGA los preview $64 
check/m 0 

Fplof Corporation 

24-16 Sleinway St, Suite 605 

Astona, NY 11103 

212-418-8469 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen). Microsoft Fortran/ 
Pascal, R-M, Lahey callable routines Graphics 
pnmifives, lotal 2-0 plot support, 3-D plots and 
solid models. EGA/CGA Hercules mono sup- 
port HP/HI plotter? PLOTMATIC. Laser, dot 
Matrix printer? PRINTMATIC $135 ea. Any 2, 
$240, all 3, $340. Ask abouf our 15 fonts. 
MICROCOMPATIBLES, INC 

301 Prelude Drive Dept PC 

Silver Spring, MD 20901 

(301) §93-0683 


RAINDROP™ 

FAST, flexible, easy to use, compact T-S-R 
uhlity lo send screen graphics fo your $ or 24 
pin dot matrix, ink jet, or laser printer Create 
quality OAv of color printer graphics trom 
applications ANO user writlen programs Full 
2fipn sappet Mary opuans Ganpietr treet 
library $39.95 

RAINBOW TECHNOLOGIES 

8106 St. David Court 

Springfield, VA 22153 

703-440-0064 


2%. +989 


| 






Power Pack Your PriSC Key! 
Only $49.95 
Grafplus™ cums any IBM or companble 

graphics apphcanon inn 4 powertul 
communicator by printing exacely what 
you have created on your computer 


screen. 
© Link uo Pagemaker or Ventura 
© Scale the image ti any site 
© Print in cokr, black-on-whire, whiee- 
on-black 
© Prant vertically ot horiontally 
© Work wath vireually any be-mapped 
dos matrrx, laser, or inkjet primer 
Jewell Technologies. Inc 
4740 44th Ave SW Sume 203 
Seale. WA 96116, 
206-937-1061 


DESIGN IT YOURSELF 


Use your computer lo desgn your presentahons with the 
‘software leted above then send us your files for maging. 
‘35mm shdes, overheads, laser pants, color pants. etc. 


IMAGE. 
ae CENTER 


PO Bax 2570 » Roanoke, VA 24010 
Call 703/343-8249 for more information 
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STANDARD GRAPHICS 
ANS! CGI compatible Mapping, arcs, markers, 
text, onent, align, font loading, figure fill, mage 
& more Oraw in bitmap or on display Segmen- 
fafion, vm support, bitbll, pattem fill, mput 
option set, prinf, plotter supp Works with most 
“C", MS “FORTRAN”, “QuickBASIC" EGA, 
VGA Demos, Manual $395 Amex. 
NOVA INC 
PO BOX 68976 
Schaumburg, IL 60168 
312-862-4111 


AMAZING TECHNICAL GRAPHS) 
--- Announcing Axurn --- 

At last, a sophisticated technical graphics and 

analysis program for the PC. 

© analyze/explore’ 

publish 

© ultra-high resolution © interactive 

© windows/menus/hefp —-® powertul 

© extremely easy to use 

--~ $495 with 60 day money back guarantee --- 

TriMetrx, Inc 
444 Ravenna Suite 210PC Seattle Wa 98115 
(800) 548-5653 ext 233 (206) 527-1801 in Wa 





© display/edit 
© color/2D & 3D 


Graphics 


continues... 






















GRAPHICS 


35mm SLIOE FROM YOUR PC 
COMPUTER SLIOE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolubon 400% better 
than your monitor Leave your printouts behind 
Use high resolution color sides up to 4000 line. 
COMPUTER SLIOE EXPRESS $9slide 
VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


PRINTED GRAPHICS WITH TURBO 
GRAPHLINK does lor your printer what TURBO 
PASCAL's BGI graphics does lor your screen— 
In ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO's BGI com- 
mands, $o adding printed graphics to your 
programs is a snap—and requires only two 
addilional tines of code! Supports HP. Epson, 
IBM, NEC & Toshiba printers. Only $95 + $4 
ght 

VASITECH SOFTWARE 

D5 3807 Ridgewood Ci 

Pittsburgh, PA 15239 412/733-4775 





HEALTH 


ANALYZE OIETS, MENUS &. . . 

so much more! with The FOOO PROCESSOR ti! 
This TOP-rated software has the best database 
ot any system on the market loday! Acclaimed 
by schools-colleges-hospitals-homes-tiness 
centers & businesses 2400-3000 loods-30 
futnents $250 IBM-Apple-Macinlosh 

CALL OR WRITE TODAY FOR FREE DEMO OISK! 
ESHA Research 

PO BOX 13028, Dep! M 

SALEM, OR 97309 

(503) 585-6242/7755 


Oiet Analyzer 

Ideal for weight control, menu planning, special 
diets, recipe analysis Tracks calories, sodium, 
cholesterol, fiber, +20 others for 1000 toods 
{incl many fast loods) & 100 exercises Can 
add more Multi-ay averages $4995 + 250 
s/h 30 day tral AMEX/MC/VISA/Chk Demo 
disk $5 Free catalog 

Natural Software Limited 

129 Pearsall Place 

Ithaca, NY 14850 

800-626-2511 607-272-0157 (NY) 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 


















INVENTORY 


***@PELLER INVENTORY*** 
A business inventory program wnitten in modifia- 
ble OBASE source code The ment.-driven pro- 
gram lets you locale items by inventory name or 
Number It keeps track of reorder points, vendors, 
average cost & other information 

* GFELLER Inventory $150/Requires dBASE IVI 
* GFELLER Plus $200/with History & PO's 
Requires dBASE Ili-IIl PLUS (lor slock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, Ml 49849 

*** (906) 486-6024 *** 


INVENTORY MANAGEMENT 
Stock-Master 40, commercial grade system 
provides Stock Status, Purchase Order Writing & 
Tracking, Trend Analysis, Qualnty Control Repont- 
ing Deta! Analysis, Bill of Materials, Multy Loca- 
hhons and more Modular, “micro” priced & 
Configured to your needs Cobot Source available 
APPLIEO MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


MAILING 
PROGRAMS 


MAIL ORDER MANAGER (MOM) 

it you need order processing, fist management, 
inventory control, and query-driven profit anal- 
ysis, MOMs tor you And, we're NETWORKED- 
multiple order entry stalions, we do it! Mast 
competilors can’t Clipper compiled dBase Itt 
Files $895 Slide Show demo FREE with this 
ad Working demo $45 

Dydacomp Developmen! Comp 

PO Box 647 

Wayne, NJ 07474-0641 

(201) 694-0779 

















PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC 
Magazine don’t have the lume to shop 
around, their only concern ts getung 
what they need as quickly as possible 


They'll DIRECT their attention to 
PC Magazine Marketplace 
























For them PC Magazine Marketplace’ 
Direct Response/Disptay Ad format 
represents a fast, easy and cost effec 
tive method of product acquisition 
They know it will have the products 
they need and the information they 
want ‘ding price, volume dis 
counts, specifications and delivery 
Ifyou think that your business can 
benefit from the 700,000 brand spec 
thers whe read PC Magazine 
YOU'RE RIGHT! 


So take DIRECT action snd cail 
(212) 503-5115 or (800) 825-408 
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MAILING PROGRAMS 





Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy @ 1805 Cottonwood @ Carlsbad, CA 92009 
(619) 931-0350 
“It's so easy—even the boss can use it!” 


POSTWARE MAILING SYSTEM 
Automate mail preparalion Cut postage costs 
by 5¢ per piece or more Only PostWare prints 
address labels in bundle and bag, bulk mailing 
order Nota useless 21p code sort. Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase tlt PLUS, OATAEASE, 
PowerBase, Smart & others Also ASCtt 

# Ist & 3rd Class—$195 # 2nd class—$395 
* Carner Routs—$300 » Dup Detector—$200 
PostalSofl, nc 

515 Oiwision Street 

La Crosse, Wi 54601-4544 

608/784-3500 800/831-MAIL (6245) 


THE MAIL ORDER ACCOUNTANT 
Order lultiliment/List management Includes 
customer lists, Jabels in 6 lormats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cast/credit card Prints shipping 
labels, credit card stips, UPS shipping man- 
ests, sales tax report dBase Ill Plus source 
code provided $975, dema$25 + $350S/H 
GOLOSMITH & ASSOCIATES 

48 Shattuck Square, Sulte 66-B 

Berkeley, CA 94704 

(415)540-8396 


The Mail Order Wizard 

Is one very powertul program It offers a catalog 

business all the computing routines il needs— 

and then some! gives new meaning to the 

hackneyed phrase, ‘user Inendly’ Written in 

Assembler, | operates with lightning speed 
very Serious software, a must! see “Catalog 

Age, $970, Demo, $12 

The Haven Corporation 

802 Madison Dep! M 

Evanston, IL 60202 

(312) 869-3434 or (800) 782-8278 





MANUFACTURING 


THE FOREMAN 

Multi-user Now Available! 

© Inventory/BOM/PO/Costing 

@ MRP/nvarcing/Ad hoc reports 

© Repetitive mtg or one time build 
© Extensive Cost Control’ Standard vs. Actual 
© Automofive release intertace 

© IBM PC/NOVELL/ALTOS 

DCM COMPUTER PROOUCTS, INC 
43700 Twelve Mile Road 

Novi, Mi 48050 

(313) 347-9600 
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MEDICAL 


XL1 Practice Management System 


* Insurance claims - paper & 
electronic 

« Patent data & recall 
information 

« Super bille & etatements 

* 90 Day trial period 


« Multiple physicians & work 
Station support 

« Full financial reporting 

* Customer support jines 
Total Package Only $1450.00 


Practice jement S Inc, 
“ober 2372: 
Columbia, $.C, 29224 
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Medichide 
Complete A/R Patient Biling System with. 
@ Billing Statements & Insurance Claims. 
@ Flexible Adjustments for Ease of Use 
@ Practce Mgmnt. Reports with Graphs 
@ 99 Doctors & 99 Fee Schedules 
@ Word Processing with MaliMerge 





Excellent VAR/CONSULTANT Opportunity 


$199,0 
~~ 30 Day Money Back Guarantee ~ 


(602) 421-1287 
1915 Avena De Palmas Suite 3 
Casa Grande NZ 85272 
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MUSIC 


FORTE Wil MIDt Sequencers 

16/32 Iracks, 16 channels/track Record/ 
Playback 1,000.000 noles Most powerful 
MIOI ediling Rhythmicatly flexible Step entry 
Auto Punch, quanlization, realtime playback 
control, DOS shell New in FORTE il, System 
exclusive storage, unlimited looping, SMPTE 
cue list, Songlist, Accel/niard $150/$250 
LTA Productions 

PO Box 6623 

Hamden, CT 06517 

(203) 787-9857 















FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5 ... 











MUSIC ' PREVENTATIVE | PROGRAMMERS 
—— MAINTENANCE TOOLS 





The ENTER-tainer Clip Music & Utility 

Fun for all -- kids, students, programmers and teachers! Originally sold 

as a $79 tool for programmers, The Ewrer-tainer is now improved and 

priced for everyone! Play it like a jukebox through the PC speaker or clip 

the sounds & songs for royalty-free distribution in your own programs. It’s 

fun to use & helps you add pizzazz to your programs & presentations. Pro- 

grammers will enjoy examples that show how to create music and sounds, 

' and how to add background music to animated graphics. 


300 Songs & Sound Effects + Support for Adding More of Your Own 
+ Decorative, fact-filled screens work on color or mono displays 
+ Compatible with BASICA, GW-BASIC, and BASIC compilers 
172-page Manual Teaches How To Make and Use Music & Sounds 
+ Includes colorful musical histories, copyright laws, and much more! 
Runs on IBM PC, XT, AT, PS/2 and 100% compatibles Jd 
Needs DOS & BASICA or GW-BASIC at levels 2.0 or later 
Available on 3.5" or 5.25" diskettes -- Not copy protected 


We guarantee you’ll love The Enrer-tainer or we'll give your money back! 


Memory Minder 


Memory Minder is the most comprehensive 
disk diagnostic program available for 
microcomputers. Any operator can quickly and 
easily check the vital operating parameters of 
their floppy dnves, including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it to align the drives without 
the use of an oscilloscope. 

IBM PC, XT, AT program and manual $70. 
Precision Alignment Diskettes sold separately 
$40 each. 5.25” 40 track, 5.25" 80 track, 1.2 
MB AT, or 3.5” 80 track drives. 


Sh J&M Systems, Ltd. 
15100-A Central SE 


ue, New Mexico 87123 
505/292-4182 
We accept MasterCard and Visa 
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SOURCE CODE 
NO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 


Slash development costs wilh BOSS AC- 
COUNTING. Fully integrated modules in- 
cluding G/L, A/R, A/P, PAYROLL and INVEN- 
TORY. Complete PASSWORD SECURITY. 
MULTIUSER / NETWORK compatible. BOSS 
1s available lor QuickBASIC 4.x or IBM 
BASCOM 2.0. Features clean well annotated 
code. Easily moditied. No licensing fees. All 
resale profits are yours!!! 


ONLY $995.00 
Ask about our 
© ISAM interface to QuickBASIC 4.x 
e Vertical market applications 


LAKESHORE 


ay COMPUTING, INC. 
1105 North Front Street. Niles, MI 49120 


ee ae 
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Musicpak..: $249 


Industry-Standard MIDI luterface 
and Sequencing Software from the 
most respected name 

in the PC Music ~ 





QuickBASIC Programmers! 


New, POWER SCREEN. provides everything you need to create lightning-fast window oriented 
























business, applications. Paint the screens exactly as you want them to appear in your final application. Screens 
IBM Interface are efficiently stored in a fite that you can tater access and modify without program code changes. 
asia pacenalk Includes The Norton Guides Instant Access Progeam with an On-line 
Database. With a few simple keystrokes you have an on-screen 
Keyboard & Software Available comprehensive reference guide to all function and procedure calls. Pi OWER SCREEN 
e 
Vix} Also included are extensive examples, full program samples anda | ® 
COMPUTER comprehensive user reference manual. POWER SCREEN supports } 
MUSIC QuickBASIC, Microsoft C, Turbo C, and Turbo Pascal. < 
SUPPLY 
a Complete price is only $129! , Call 800-333-8087 today! ° 
744/594-5054 (CA) ae . 
CIRCLE 773 ON READER SERVICE CARD BLAISE COMPUTING INC. 
2640 Nenth Sirret Saute HHO Herbchce CA 4°00 CES) Sa Catt 
u/ 
Vere, i vt —— —| SONGWRIGHT IV CIRCLE 776 ON READER SERVICE CARD 
Petham, NY 10803 (914) 738-4500 | Music Processor prints professional sheet mu- 
Send for our free PC Music catalog Sic. songs. scores with text, chords, symbols. 
CIRCLE 771 ON READER SERVICE CARD Compose. edit. copy. record, transcribe, play. UNATTENDED 





CREATIVE INTERFACE TOOLS 


Create graphic mouse cursors, 


transpose to any key. Bass/treble, multiple 
Staves, all meters. MIDI optional. IBM/Epson 
Star printers; CGA/Hercules graphics. $89 95 


FILE TRANSFER 


@ Error tree transters between multiple sites 
@ Schedule transfers any time(s), any day 













PRISM 


New Light on Sequencing | Send for free sample output. @ Use stand alone or with other programs symbols, bit-mapped character sets, 
raphic windows/mouse $99| — SongWright Software # No complex script languages to leam and dynamic, self-calculating menus in 
ad R ; 1 Bo 83 Easy set up commands like Send, Receive text or graphics. 
Peed 2 TAN Compatible: Muri ievel secunty Control program flow with keyboard 
TEXT URE Loveltesville, VA 22080 © Auto recover trom power outs, noise, etc. a 
(703) 822-9068 Parameter file dnven or mouse. 


Original Modular Architecture 
v3.1 the best yet, now $199 


¢ Use as com/server with other programs 
@ Shell to other programs & do transfers 
¢ Fast, versatile, reliable operation 
@ OEM inquines invited. Call. 

Wired Software $75 per location. 


Supports Turbo C, Turbo Pascal, 
Turbo Prolog and Turbo Basic. 


Three features, one price: $69.95 


Unique MIDI Software for the 1-800-622-8366 


IBM PC and Yamaha C1 _ SFI, Ine. 
Box 531650 Grand Praine, TX 75083 Maxx Data Systems, Inc. 
PROGRAMMERS “(@00) 888-0411 1126 S. Cedar Ridge, Ste. 115 





TOOLS 


Macnetic Music 

Hi 6 Twin Rocks Road 
G Brookfleld, CT. 06804 
Tel. 203-775-7832 


D214) 264-2626 Ml |__Duncanville, TX 75137 
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THE SHOWCASE FOR 
PRODUCTS AND 


Programmer’s 
Tools 


Interactive demonstration disk, V2.0. Yours for the asking! 


Command Technology Corporation, 1900 Mountain Bivd., Oakland, CA 94611 


Telephone: (415)339- 3530 _ Telex: 509330 COMMAND TECH 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 
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PROGRAMMERS TOOLS 


MicroHelp, Inc. * 4636 Huntridge Drive * Roswell, GA 30075 


i 
| 
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Compu 
P.O. Box 634, Eau Claire, WI $4702 


Printing into 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memory! 

Call Toil Free or write for detaiied Information with no strings attached. 


1-800-922-3383 * 404-552-0565 * CALL M-F, 9-6 Eastern Time 
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QuickBASIC QuickWindows Advanced user-intertace library for both text and graphics modes. 
Features menus, windows, dialog boxes, mouse, and more. Intuitive! $139 


Programmers QuickComm communications library supports 16 serial ports, Hayes modem 
Save Time commands, xmodem & ymodem tile transter. Interrupt-driven. Fast! $139 
’ 


Money and Both libraries are written entirely in assembly language. FREE versatile 
ea hd QuickWindows-based, terminal /demo program. 30-day money-back guarantee. 
TET RM -11 SLAM No royalties, Order NOW! Visa/MC/COD. Special: Order both libranes tor $249 


Software Interphase, Inc.* 5 Bradley St., Suite 113 » Providence, Rl 02908 = TEL (401) 274-5465 
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FREE BUYER’S GUIDE 


Call or write for your FREE comprehensive 
Hoyer s Guide which contains descrip- 

tions of over 800 software products from 

more than 300 manufacturers, plus infor- 
Mative articles by some of todays industry 
experts. Programmer's Connection has 
supplied the professional programmer 
since 1984 with quality products by offer- 
ing unbiased advice, tow prices, fast 
delivery and no hidden charges. 


Programmer's Connection 


7249 Whipple Ave NW 
North Canton, Ohio 44720 


be 800-336-1166 


mire “tot 378 
216-494-5260 


Compile Fast Bar Code 
our programs 
with Code Master 


®Prints UPC/EAN, 2 of 5, 
3 of 9 and more 

*No Royalties 

®Supports Clipper, C 
and more 


$ 149. 00 $249, Oss isautce 


ter Connection 


(715) 833 2331 
FAX (715) 832-0700 
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BASIC Programming Magazine 
Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please call or write for your free copy! 


Crescent Software 
11 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 
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Opt-Tech Sort/Merge 3.0 

Extremely fast Sort‘Merge program Run as a DOS 
command or CALL as a subroutine. Unlimited 
filesizes, most languages, datatypes & liletypes 


supported including Btrieve and dBASE I! & Ill 
Advanced features include record selection, rec- 
ord reformatting & much more! Call or write for 


TO PLACE YOUR 
AD IN 


more into MS-DOS $149 Zenix $249 


Opt-Tech Dala Processing 
PD. Box 678 

Zephyr Cove, NV 89448 
(702) 588-3737 


PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


PUBLIC DOMAIN 


CATALOG 


64 pages! 
Software, Ribbons, 
Labels, Books, Etc. 


Best Bits & Bytes xe 
P.O. Box 8245-M } 
Van Nuys, CA 91409 


Toll Free — 24 Hrs. 
1-800-245-BYTE 
within California 


1-818-764-9503 
CIRCLE 787 ON READER SERVICE CARD 


FREE SHAREWARE 


INTRODUCTORY OFFER 
¢ 5 loaded disks for IBM 

© 10+ latest programs 

¢ Never before distributed 
Plus our latest catalog 

¢ No charge for software, 

e Pay only $5.00 s/h 

© Visa/MC/Amex/Check 
International Software Library 
511 Encinitas Blvd. Ste 104 
Encinitas, CA. 92024 

800 669-2669 
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S00 PER DISK 


75¢ This Ad 
20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $15 + $3 S&H 


QubeCaic, EDRAW, AutoMenu. Math Tutor. 
PC-DOS Help. Baker s Dozen, ms 
EZ-Form. PC-Style, PackDisk, PC Stock 
KidGames. Best Games. Home Inventory. 
PC-Outiine, Form Letters. ImagePrint. 
SideWnter. PC-Prompt. Best Utilities 


QO FREE CATALOG 
=| a 


BRIGHT FUTURES Inc. 
P.O. Box 1030, East Windsor. CT 0608 
CIRCLE 789 ON READER SEAVICE CARD 





REAL ESTATE 


DEED PLOTTER PLUS 

Qur metes & bounds software is very popular 
with allorneys, appraisers and gov'l agencies. 
Accepts all standard inpul measurements in- 
cluding curves Prinls user scated maps. Re- 
viewed by prolessional journals. Send lor more 
inlo. 14 day money back guarantee Visa/MC/ 
COD/CK $99.95 + $2 S&H 

Greenbrier Graphics, tne. 

1102 Main St.. P.O. Box 724 

Rainetle, WV 25962 

304-438-8157 
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FREE 


IBM SOFTWARE 
ley Ve.) Relic 
Detailed Descriptions 


1000's of Great Programs 
Only $29 per Disk 
Carefully Setected 
Fully Tested 


includes Exclusive 
2 FREE disk offer 


NATIONAL SOFTWARE LABS 
{3376 Washington BI. #7 Dept A 
Los Angeles, CA 90066 
Write or Call (213) 827-7889 
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FREE 
PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 5 1/4° and 3.5° format. 


Write to: 
SOFTSHOPPE 


POB 709, Ann Arbor, MI 48105 
(313) 763-8721 
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REAL ESTATE 
PROPERTY MANAGEMENT 
Comprehensive program for managing residential 
and commercial properties. Many management 
feports including operating statement, delinquent 
rent, lease expiration and transaction register 
report. Provides check writing, check reconcilia- 
tion, posting of late fees, recurring expenses— 
$495. Investment Analysis —$245. 

YARDE SYSTEMS, INC. 

813 Reddick St. 

Santa Barbara, CA 93103 

805-966-3666 


L-PLOT... 

A Metes & Bounds program to plot/print plats 
of any scale- Any description- use Any mea- 
surement! Calc. areas, error ot closure, plots 
Multi tracts. IBM/compat with monographics, 
CGA or EGA capability. $190. Or send $15 tor 
teal working demo, retundable with order. Visa/ 
MC/chk. Free info. 

LAN/SCAN, Ine. 

P.0. Box 6863 

Abilene, TX 79608 

(915) 672-2901 


_— , NI 


A, Comtronic 
Property MANAGER 


The Most Advanced System Available 
Every function & feature for 
Owners & Managere, 
Commercial, Retail & Residential. 
Easy to learn and use. 
Unlimited owners, properties, units & tenants. 
Networks any number of users. 


“Heipe your business grow." 
Complete Demonstration with 500 page 
User Manual only $35 (Vise/MC/COD). 


Comtrenic Systems 
33305 First Way South, Suite 210 
Federal Way, WA 98003 


206-874-4034 


Meete ail requirements of the 
inetitute of Real Estate Management. 
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MANAGEMENT & ANALYSIS 

“Real Property Management” $395/$595 for 
residential & commercial properties and other 
bkkp'g. Flags deling't tenants: prints budgets, 
checks, invoices & 1099S. No retyping of 
recurring data. ° “Real Analyzer.” $195, when 
deciding: buy/sell, exchange, or refinance. 
30 day money back guarantee. 
REAL-COMP INC. 

P.O. Box 1210 

Cupertino, CA 95015 

(408) 996-1160 





@ PROPERTY MGT PLUS/89 © 

New version which looks up lenants and posts 
fent by Tenant Name. Prints Bank Deposit Slips, 
Rent Statements & Aulomalic Checks. Reports 
Late Rents, Vacancies & Expired Leases. Posts 
Management Fees, Pays Owners & Does 
1099's. Saves up to 80% of accounting time & 
is the EASIEST syslem to use. From $475. 
REALTY SOFTWARE 

133 Paseo de Granada 

Redondo Beach, CA 90277 

(213) 372-9419 


PROPERTY MANAGEMENT 
Rental-Ease. New state of the art property man- 
agement software. Extremely fast and easy to 
use. Everything is included, tenanl tracking, 
fepairs and mainlenance, income and expense, 
check writing. No extra modules to buy. The 
ultimate in property management. $695 com- 
plete. Free brochure, Demo $10. 

STRATEGIC OFFICE SYSTEMS 

9129 Mallard Circle 

Sandy, UT 84093 

800-942-6784 or 801-942-6784 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users ot our software 
have found it comprehensive, flexible and easy 
to use. We offer systems to manage the tollow- 
ing types of properties: COMMERCIAL/ 
RESfOENTIAL/CONDOMINIUM/ 
HOMEOWNERS ASSQC./MINI-STORAGE FA- 
CILITIES 

For more into. and sample prinlouts call: 
REALTY AUTOMATION 

11365 East Shore Drive 

Hayden Lake, ID 83835 

(208) 772-3259 
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RELIGION 


FARCH THE 
BIBLE IN 
Z SECONDS 
OR LESS. © 


WORDsearch™™ is the world's 
fastest, most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

Instantly locate all relevant 
passages by word, phrase, or 


word combinations. And you 


can transfer Bible verses to 
word processors. 

$139.95 plus $5 p&h. Full- 
function demo, $7. Call about 
our 30-day no-risk free trial. 


800-888-9898 


5014 Lakeview, Austin, TX 78732 


CIRCLE 793 ON READER SERVICE CARD 


CHURCH 


SOFTWARE 


POWERCHURCH PLUS!® 
git. triendly, reliable church administra- 
tion system. Membership, full fund ac- 
poounting. contributions, payroll, pay- 
ables, multi-user support, & much more 
I: ALL for $695 complete! Compare us 
feature-for-feature against any over- 
| priced package. We're helping thousands 
of churches with great software at a great 


rice! FREE phone support, no time limit. 
ressure Sates pitch. To order 









cafl Customer Support. 
F1 SOFTWARE 
P.O. BOX 3096 BEVERLY HILLS, CA 90212 
(213) 854-0865 


7 ee ee ee ees ee 
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PARISH DATA SYSTEM™ 
Comprehensive census/coniribution program. 
Easy to operale, menu driven. Famity, member, 
financial info & reports fully integrated. Selec- 
tive lists, labels, contribution/tuition state- 
ments, personalized letters. User can create 
own reports, letters. Other church programs 
available. Over 2600 users. Free info. 

Parish Data Systems, Inc. 

3031 W. Northern Ave. Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 









high- 
your FREE full-working DEMO version, fj 























New dimensions in Bible study 


THE WORD processor 

A comprehensive Bible study program. 

Instant access to any verse in the Bible. 

, You can search for any word or phrase 

, and build indexes to record your study. 
_” Separate windows for comparing various 
verses and translations. Only $199.95 


Our family of products 
Choose from NIV, RSV, KJV or 
NKJV text. Add Greek or Hebrew 


transliterators or topical cross 
references, personal commentary, 
a chronological Bible and chain 
references. Our memory resident 
VERSE TYPIST sransfers 
verses to your word processor, 


Bible Research Systems 


(512)251-7541 


2013 Wells Branch Parkway #304 
Austin, Texas 78728 
Postage extre. For IBM, MSDOS, Macintosh. Some products for Apple Il. 
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SALES MARKETING 





i’ 


@ Very easy to learn & use 

¢ User-customizabie for any business 
@ Lightning fast file access 

¢@ Inbound & outbound telemarketing 
¢ Schedules calls and call-backs 

¢ Autodials your phone y 
« Records contact history & notes | 

¢ Tracks lead sources ’ 

« Word processor built-in 

¢ Instant follow-up letters & labels 


@ Mail merge for targeted direct marketing 
¢ Generates custom management reports 


@ Pop-up windows, full color screens 
¢@ Unlimited file capacity 

@ Imports & exports ASCII files 

@ Over 95 searchable data entry fields 


¢ Singie-user & true LAN versions available 


— =, 
=| SaleMaker™ )}: 
Cllent Management — 
& Telemarketing Software 


em 
“A very well | 
rounded syslem jj 
with broad | 
functionality | 
and excellen! f rT 
screen design. |ii/ 
It is also fas] and easy to 
a vel 


a re 


<— ?- 


\ Nominated for 1987 Award 
for Technical Excellence 
for Application Software! 


Reduce costs. Increase Sales. 
Cali today for free informalion. 
1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 
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SCIENTIFIC 





TURN YOUR PC INTO A WEATHER STATION 


e OUR FAMILY OF PROGRAMS 
HAVE MORE FEATURES THAN 
ANY OTHER PROGRAM OR 
YOUR MONEY BACKi 

¢ Find any word or phrase in 
seconds! 

© Access the Bible, Insert verses 
and find words or phrases while 
using your word processor! 

¢ KJV, ASV, NIV, NKJ, RSV 

For information on all products 

call or write: 

NASSCO P.O. BOX 65600-222 
Lubbock, TX 79464 
(806) 866-4223 (800) 288-2044 
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=NAS COMPUTER BIBLE ™= 
Version 2.0 
New American Standard 
The best of the best sellers 


For IBM and 100% Compatible 

- Instantly searches text for any 
word or phrase. 

+ Allows verses to be saved for 
use with word processors. 

- Also includes windowing 
capabilily. 
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Mail check order lo: ee 
Ramin Press Publications $99 + $5 handling and shipping 
“Vy P.O, Box 6439 : : 
AnaciG CA 92816 (isa, MasterCard or 
(714) 630-6450 American Express accepted) 
$129.95 (CA orders add 6% tax) 
plus $4.00 shipping & handling CIRCLE 798 ON READER SERVICE CARD 


"Quick, Complete and Easy" 
3 reasons why Bible Quest is 


rated the best software for 
Bible study 


Bible Quest 


* search by word(s), 
phrase or reference 
Expand your knowledge 
* your request is located 
instantly in full context 
Answers you've always wanted 
* works with most word processors 


Only $249.00 
To order, ptease call: 
1-800-247-5712° 
TMI Inc. 
4000 Kruse Way PL, 2-120, Lake Oswego, OR 97035 
*For Info. & ln Oregon, call $03-635-3966 


. « . IN MINUTES! 


Add PC Weather to your IBM PC, XT, AT 
or compatible and computer will keep 
a constant and wat eye on local weather 
conditions, while you work on word process- 
ing, spreadsheets, or i With 
the new PRO II Software Option, 
computer even performs data-logging. 
The PCW includes i es sensors and 
mounting hardware, plug-in computer card, 
rarely separ end complete on-line 
help screen documentation to change your 
computer into a personal weather station. 


The PCW gives vou all this and more 
o Two Temperalures 
o Wind Speed o Hi/Lo Temp Alarm 
nn e Hi/Lo Temp Record 
e Gust Record « Four Year 
e Wind Direction @ 12/24 Time & Alarm 
« Wind Chill Factor  Dly/ Yrty Rainfall* 
° With the optional RG-2 Rain Collector. 
* * MADE IN USA * * 
VISA, M/C, AND AMEX 
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A unique learning tool 


* requires 640K, 2.1 MB Hard Disk, 
and DOS 2.1 or later 
Unlock the potential of the 
Bible in your life 


SECURITY 





The PC Protector 
Password $99 


- Protect your valusble data 
- Control licensed software 
HIFF |e: Secure hard disk 


Bible Quest 


(King James Version) 
An InfoQuest Product 


Call 800-336-6644 
Free color brochure 
Order your own copy 


f - Login wioptional password 


v. Audit trail of activity 
Visa, MC, Amex 
PH. (204) 956-2798 
Fax (204) 943-3702 


NASDEC 


2704 - 85 Garry St. 


Winnipeg, MB Canada 
R&C 45 
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ULTIMATE VIRUS DETECTION! 
Detect vinsses at work or unauthonzed use of files 
on your IBM/compatible’s hard disks. Even 
checks boot records! See review in COMPUTE"s 
COMPUTER VIRUSES book Download a free 
evaluation copy trom our BBS at (213) 276-5263. 
Still $15-VISAMC—Includes 6 months “Virus 
Into Palladium" BBS membership 

Gilmore Systems 

PO. Box 3831 

Beverly Hills, CA 90212-0831 

(213) 275-8006 


SECURITY 


HANOS OFF THE PROGRAM® 


PC SECURITY 


HANOS OFF THE PROGRAM is an all nottware, 
Oriviege based system mecunty uldity that pre- 
vents unauthonzed access ol your PC's subdirec- 
tones, Mee and dusk drives 
ANOS OFF THE PROGRAM prowdes a sophist- 
Caled technique 10 separate up to 04 users of a 
PC, by privilege mte thei own separate areas on 
the hard dink Users may access only Ihe own 
‘reas and any other ance protected wath a tower 
preiege 
HANOS OFF THE PROGRAM protects fies on 
your hard disk by preventing unauthorized users 
from moditying the DOG fe sttrietes [Read Ondy, 
Hidden System} For example use the READ 
ONLY attribute to prevent wrus programa trom 
invading your system 
HANOS OFF THE PROGRAM restncts access to 
your herd disk win ‘dak lacking” A ‘locked hard 
Giah may Not be Footed accessed by applications 
oftware or focmatiod we tha DOS FORMAT com: 
mand until i is “untocked* 
HANDS OFF THE PROGRAM incorporates 
SdvEnced secunty techniques on PC's running 
PC-COS V30 or higher The DOS FORMAT of 
Deve C ia prevented whila Ihe PC in in uae, the 
tecurity manager is protected against Control 
Break and a boot from floppy resulta in the auto 
matic locking of Drive C 
HANOS OFF THE PROGRAM aise proves 

© Deak Encryption 

© User Access Reporting 

¢ Stops Common Viruses 

© Melbox 

@ Read Only and Execute Onty erivileges by 

unor 
© Auto Instaltation 


reo $89.95, 
80d 3 75—shipping 
Check Money Order, VISA. MC accepted 


Systems Consulting Inc. 
412-963-1624 
Box 111208, Pitteburgh, PA 15228-0609 
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fw COPY PROTECTION 


Designed tor user-transparency clone 

compatibiity & strength It leatures 

* no need far damaged media or! O plugs 

© thwarts all Bit-copy Software 

© supports all Hard & flappy Disk formats. 

* restrict of allow Network Installs 

» allows protected upgrades by modem BBS 

+ hut program use by Date or #Executes 

* remotely reset Installs or Expiration 

$195 Starter Kit or $495 with NO meter 

Counts Free info & demo disk available 
Az-Tech Software, inc. 
305 East Frankiin 
Richmond. MO 64085 

(800) 227-0644 {818) 776-2700 
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he world’s leading soft- 
wore manufacturers 
depend on Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
you to Supertock"* — invisi- 
ble copy protection for 
IBM-PC (ond compatibles) 
ond Macintash. 
@ Hord disk support 
@ No source code chonges 
© Customized versions 
@ LAN support 
@ New upgrades ovailable 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lakeway, Suite 200 
Sunnyvale, Calilarma 94086 
FAX (408) 773-1405 


CIRCLE @54 ON 
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SOFTWARE COPY PROTECTION 

@ tnstalis easily on your IBM-PC software 

@ Defeals all disk copy software 

© Supports all Hard & Floppy disk formats 

@ Requires NO special devices or disks 

© invisible 1a your end user 

fval disk protects two programs of yours $25 
Starter kil & No meter coun! packages $99 + 
L-Tech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 (BBS 8/N/1) (201) 288-8795 


BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves ellectiveness 
of powertu! multilayered security Rapid decryp- 
fon algorithms Reliable security device Irans- 
parent to PARALLEL or SERIAL part Compli- 
mented by low cos! KEYLOCK" mulliteatured 
COMPU-LOCK™ including counldown time- 
oul, data encoding & mulli- product protection 
MICROCOMPUTER APPLICATIONS 

3167 £ Otero Circle 

Littleton CO 80122 

(303) 922-6410 or 770-1863 


PC Magazine 
Marketplace 
2nd Color 
Option Available 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 or (800) 825-4ADS 


PC MAGAZINE a Cael 28, 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Parallel Port/ROM Socket Interface) 

© STANDARD KEY TAG 
Unlimited executions 

® COUPON KEY TAG 
Limited executions 

@ DURATION KEY TAG 
Limited (days, haurs, min.) 








For Disk Security 
High Level Security 
© PADLOCK II DISK 
® SAFEGUARD DISKS 
® COUPON DISKS 


For Hard Disk Protection 
*HDCOPY 


Low Level Security 
User Installable Protsction 


© PC-PADLOCK 


The market is filled with copy 
protection products which burden the 
user or simply don't work, We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years, 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Call or write for 

more information. 

GLENCO 
ENGINEERING INC. 


SEAVING THE SOFTWARE INDUSTAY SINCE 1979 
721 W Algonquin Rd (312) 364-SOFT 


Arbngton Hts . IL 60005 (7638) 
FAX 364-7696 
Talex 493-7109 
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HADES .9) 


STATISTICS 


GO with SOLO 


ideal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
Procedures. Incredibly easy to 
use. Inexpensive enough for a 
single project or occasional use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 


BMDP sua 
SOFTWARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 
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ager 
tete date man 
: Comporetory echnae 
13 forecasting me! 

ochure 


tree br 
cag 8 
cake VCK 
Wy WALONSUSICS aie MN Ferre) 
22 


anne 
e500 Neco 966-90" 


VATES 


THE BASS System™ 

Why use up B meg and 640K tus! lo runa data 
step on your PC? Now you can fun your data 
step code and stalistical procs with a system 
that takes only 1 meg and 400K (and costs only 
$399)! Free inlormation 

BASS Inslitule, tne 

PO Box 349 

Chapel Hill, NC 27514 

(919) 943-7096 or BB (919) 968-6755 (N, 8. 1) 


NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
regression T-tests ANOVA (up to 10 factors, rep 
Measures, covariance). Forecasting Factor, clus- 
ter, & discriminant analysis Nonparametrics 
Cross Tabulation Plots histograms box, scatter, 
stemieat Sort Subset Transformations. Reads 
ASCH New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 


Statistics 


continued on the 
following page... . 





THE aes) F OR Cae SAND oF a ei nen MS DOS MARKET... 


me , es ee. 


UTILITIES 


High pertormance STATISTICAL SYSTEM 
DrlvRrEvC"T 
AvGvGrES’S 


Direct Access to All Your 


If you have a PC, this is tha 
way you should be preparing 
ur 1988 incoma tax return. 
‘ast, easy, é& accurata. No 


readsheat software reqd. 
ivocssade of satisfied users. 


Regular Version: 

Supports 18 schadules and 
forms (1040, A-SE, 2106, 
2119, 2210, 2441, 3903, 4136, 
4562, 6251, and 8615). 


Prints IRS-approved forms 


A powerful, elegant. and super-fast statistical package integrated with 
complate data management and dynamic grapha Comprehensive selec- 
tlon of descriptive, inferential, and exploratory statistics with forecasting. 

STATS+ featuraa intalligent, two-way Intarfacea to data trom Lotus, 
Symphony, dBill+, and othar programs For more Info look for our ads In 
most computer journals, ask your dealer, or contact StatSoft. Pnca $245 


(+$5 ship/handi). 
E. 13th St., Tulsa, OK 74104 


bf 2325 
AN StatSoft ss 


Overseas offices StalSott of Europe Pemba En pn ph 040/4200347 StatSott 
don, UK) ph 0707271166 Hearne So! 
CIACLE 889 ON READER SERVIC! 


UK (Lon- 
bourne. cavers) ph 613-497-4276 
E CARO 





STATISTIX - ONLY $169! 

STATISTIX is a powertul and very easy-to-use 
statistical system tor PC's Used by many 
Universities, businesses, fed and slate govern- 
Tents and research organizations Check us 
out before you buy a statistics program, you'll 
agree SX 1s a “best buy”! Money Back GUAR- 
ANTEED For more into 

NH ANALYTICAL SOFTWARE 

PO BOX 13204 

Roseville, MN 55113 

(612) 631-2852 


SHAZAM version 6.1 

SHAZAM is an easy-to-use & powerful econo- 
metrics program Has a full matrix language 
SHAZAM lealures include ARIMA. 3SLS, 2SLS, 
SURE, probil, logil, tobit, nonlinear MLE, GLS, 
equality and inequality restrictions, pool, non- 
linear testing. forecast, diagnostics, graphic 
Single copy $295 US Site license $1200 US 
Accept VISAMC Call 403-220-4096 or wrile 
SHAZAM Econometrics Limited, Box P 

12 Varsdale Place NW 

Calgary, Alberta T3A OG7 CANADA 


SURVEYS 


aed - #17 IN CROSSTABS 
Easiest & most powertul crosstab program for 
survey & research data 16 Bmull cases-9 999 
vars/case Read any ASCII, col binary, dBASE 
fils Professional tables to all printers + laser- 
outputs to ascii & lotus wks tiles Full stats +t- 
fest, chi-sq Nominated lor PC Mag Award for 
Tech Excellence 

STRAWBERRY SOFTWARE INC 

42 Pleasant Street-FREE DEMO OISK 
Watertown, Massachusetts 02172 

(617) 923-8800 FAX (617) 926-0134 


PC Magazine 


Marketplace 
2nd Color 


Option 
Available 


SURVEYS 


THE SURVEY SYSTEM 

An easy fo use menu driven system for the 
entry, ediling, processing and presentation of 
questionnawe data The system can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Cir, Dept P 

Petaluma, CA 94952 

(707) 765-1001 


TAXES 


90000000000 


Year End System for 
Forms W-2 and 1099 


DISC YES/PC 


Proven PC Software: 


© All Forms W-2, 1099 and 1042-5, 
© Digheties and transmittal forms. 


Disc 
— / 1-800-537-1099 
1314 Bedtord Ave. « Baltimore, MD 21208 
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and schedules, plus a graphic 
1040 on Epson or IB BM-type 

dot printars. Works Si 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 


Only $45 


NEW Advanced Varsion: 
All of tha regular features {} 


| oe more forms ea 
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4137, 4255, 4684, 8582 
laser ri 
hics On 


ie 
Rea. 


Only $60 
Stata res for CA, NY, 
NB, , MO, and VA. Data 
auto transferred from federal 
tax forms. $30 each. 
MC/Visa, 30-day guarantee. 
AM SOFTWARE 
P.O. Box 25010 


Kansas City, MO 64119 
(816) 241-0014 


Federal & State returns on 
he hela cred 


Cifion Park, NY 
518/877-5881 o: 800-423-3189 outece NY 
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19%9 


suo step s 39%; P Pu 
CALL 1-800-242- 6368 
FOR THE DEALER NEAREST YOU. 


1621 WESTGATE ROAD 
EAU CLAIRE, WI 54703 


SOFTWARE 
SIMPLE TO USE! 


lehdar Minitext 39.8% 


Simple word processor for everybody! 


lehdar Calculetor 29,8 
Replace your desktop calculator! 


Dealer & Dist. Piease call (604) 879-5445 
14E Broadway, 314E Holly #106 
Vancouver,BC. Bellingham, 


Byntema Cor yST 14 WA 96225 
Visa, M/C or Money Order 


BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT of PS/2 B megabytes of memory 
by fuming disk space into expanded memory' 
Use exlended memory for expanded 

Create VERY LARGE worksheets FAST Auto- 
matic Easy to use 640k not required. Money 
back Quarantee $49 + $3 s/h 

BIOLOGIC 

11982 Coverstone Cir, Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 








} FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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UTILITIES 


Fix common problems fast! 
You don't need to be an expert to diagnose and correct problams in 
volving PC setup. All you need is HELPME™ software! More than 
300 tests. Quick identification of system configuration and com. 
patibility. $99 + S/H. MC/VISA. California Softwara Products, Inc. 


525.N Cabrillo Park Drive, Santa Ana, CA 92701, (714) 973-0440. 
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Double the capacity 
of your hard disk 


NewSpace — 





NEWSPACE is the memory-resicent 
{TSR} dete compression ulllity ihat 
automatically doubles the capacity of 
your hard disk. NEWSPACE doesn’ 
change the way your sysiem operates 
at all-you use ell rems and DOS 
commends as before. Files transferred 
to diskeNe or transmitted to another 
compuler arnve uncompressed As an 
edded benefit, NEWSPACE iets you 
recover eny or at! of the ‘ast five erased 
of overwritten files Recovery is simple 
@utomatic, and foolproof 

Runs on eny sngie fasking hard: 
disk system using DOS 2 0 of above 


Only $69.95 + 3.50 S&H Visa and 
MC. NYS residents edd sales tax 


“Nifty!* —John Dvorak 


ISOGON CORPORATION 

330 Seventh Avenue 

New York, NY 10001 
(C) (800) 662-6036 





DOS DREAMS COME TRUE! 

STILL RIVER SHELL. a new ver2 58 powerful 
“Paint and Shoot” DOS enhancement ulility lor 
file/disk mgmt and OOS command intestace 
Listed 1987 & 1988 PC-SIG’s TOP 100 pro- 
grams $39 complete with 166 pp manual 
Unitd site (tc $390 PO/COD + $8 MC/VISA 
no fee 90-day No-Risk Guaranlee 

Bill Whnte/SA Shet! 

PO. Box 57 

Still River, MA 01467 

508-456-3699 


PC Magazine Marketplace 
the ultimate target market! 


Batcom — Batch file com- 
piler compiles your “.bat“ files to; 
“exe” files to make them faster, 
more professional, and more ca- 


RED Utilities — Contains the! 
three programs above plus pro-| 
tection from accidental hard disk 
formatting, sorted directories, 
text searching, DOS wild card ex- 
ceptions, and much more. $79.95. 
'Viaa, MasterCard accepted. 
JN, Wenham Software Co, 
7 s | 5 Burley St. 

\,. 7 Wenham, Ma. 01984 
(508)-774-7036 FREE catalog. 


Dealer inquiries invited. 
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CONNECT PCs! 

COMx'™ connects any 2 PCs so that hles can 
be easily copied between them Connect a PC/ 
XT/AT to PS? of laplop and convert between 
5Vs and 3% disks Copy all files on one hard 
disk to another wih 1 command 115.200 baud 
Runs in background 32 Mt universal cable SVs 
and 3¥% disks, and user's guide Money back 
grt $59 + $3sh 

Biolpgic 

11982 Caverstone Cit ‘Suite 1622 

Manassas, VA 22110 

703-368-2949 (fax 703-361-8251) 


The brend specifiers who read PC Magazine don’t have the time to shop around, 
their only concern is getting what they need as quickly as possible. 


They'll DIRECT their 


attention to PC Magazine Marketplace 


For them PC Magazine Marketpiace’s Direct Response/Display Ad format represents a 
fast, easy and cost effective method of product acquisition. They know it will have the 
products they need and the information they want regarding price, volume discounts, 


specifications and delivery 


If you think that your business can benefit from the 700,000 brand specifiers who 


read PC Magazine .. YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 or (800) 825~4ADS 
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Ammunition to conquer 
your biggest problems! 


with V-EMM 


without VEMME q J 


(640 kécbytes) 


& 


a The Virtual Expanded Memory Mansger 
Provides your EMS applications with up to 
cig megabytes of expanded memory 

ali turns PC/AT or PS/2 ex- 
ended memory into expanded 
memory 

@ it tums hard disk storage ino 
expanded memory 

@ It's compatible with most EMS. 
appheations, inchding 1-2-4 
and Symphony 

@ Only $8995. 30-day money-back guarantee 


Fors saneere 
ee the 
VEMM Manhatten XS 60502 
(913) $37-2897 
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AT’s DON’T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
IBM PCs, XTs, and compatbies with no 
hardware or software modrficabons. A 


SBPYAT OPC" may reside Gn your IBM 
AT hard disk and copies 1 file or entire 
suorecores n 1 step. Price $79. + 
MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC, 
655 Sky Way - Suite 125 
San Carios, CA 94070 
1-800-523-8777 

(CA) 415-593-8777 


ox 
to) 
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CIACLE 80 


LIMSIM 

Expanded Memory Simulator for 286 386, 286 
NEAT & Tostiba mactunes Use the extended 
memory you already have as Lotus style Ex- 
panded Memory PC Maganne (March 31. 
1987) says ‘Easy fo use and well documented.” 
$70. 30 day money back guarantee Visa/MC 
accepted 

Larson Computing 

1556 Hallord Ave #142 

Santa Clara CA 95051 

(408) 737-0627 


SUPER PC-KWIK 

The industry's best disk cache “Highly recom- 
mended” J Ovorak * hold on lo your ear. 
drums because you've just launched 9” J 
Dickinson ” — the word swoosh! may give 
you an idea” J Seymour You can’t buy more 
pertormance for just $7995 $2 S/H VISAMC. 
+ $2501 COD 

Multisoft Corporation 

15100 SW Koll Parkway #L 

Beaverton, DR 97006 

903-644-5644 or 800-234. KWIK 


ea 





WORD 
PROCESSING 


PRISP, EAR, 6 5, 


Pyccxutt, Farsi, English, "European 
& Scandinavian; plus esther IPA, 
Hindi, Bengali, Gurmukh:, Tamui, 
Thai, Korean, or Viet. Full-featured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
Madifeatens includes Font Editor 
$355 incl US shipping $150 addt 
for laser $19 demo. Req 640k, 
graphics Money back guarantee. 
Gamma Productions, Inc., 
710 Wilshire Blvd., Ste 609, Santa 
Monice, CA 90401 (213) 394-8622. 
MC/VISA/ AMEX. 
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“XyMouse S 
XyWrite! 


XyMouse... the tightring-tond 
enhancement = makes XyWrile itl 
Plus even beller! Accelecies 
both beginning and advanced 
XyWrite users! 


XyMouse... enodies you to use 


powerlul xXyweile Cemmonds ei 
Feading mbouals gr menaritahen 


XyMouse. .. moves curser smoottiy, ond 
festa hy select legen dozees of commends 
with eosy-to—use mouse menue. 
Includes hard desk directory control, 
and 1s extensive on-hne help system 
Aso runt milk AtoCorte’ end neleorks 


CALL NOW Ios live tantostc Iometerer 


GALACIIC SOFTWARE ine 
2800 Priman! Avenue. Suite 231 
Huntingdon Volley, PA 19006 


219-947-0930 
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World's Bilingual Word 

QuangJan, bilingual word processor for En- 
glish and Armenian, Bengali, Euro/Latin, 
Greek, Hind), Khmer, Lao, Punjabi, Russian, 
Sinhales Tamil, Thar. Viel $109 + $5 s/h 
(toreign + $12 s/h) Font editor included For 
(BM compalible with dol-matnx & LaserJet 
printer Demo $6 + $1 s/h 

MegaChamp Company 

3524 Cottman Avenue 

Philadelphia PA 19149-1606 USA 
215-331-2748 


175 WordPertect 5.0 MACROS! 

One keystroke copies addresses Irom scrn to 
envel. prints last pg first, aulo-compiles tincte/ 
endnote fists, checks pg brks, pmis mullipie 
Caples, pgs or directories, transp letters, cap: 
italizes underlines, bolds, makes aulo-NOTES; 
searches files and 165 MORE! PLUS 26 
CTRL + KEYS MACROS! Optional Wslar emut 
$1995 +$3 S/H Add $3 lor 35” disk 

© PowerMax Company 

@ 15840 Ventura Blvd #845 

@ Encino, CA 91436 (818} 905-5919 








WORD PROCESSING 


“Outstanding software — the best of its kind...CompareRite compares 
documents in ways that I didn't chink were possible. It's utterly amazing." 
- John Dvorak, PC Magazine, 3/15/88 


CompareRite saves hours of editing by showing you how any 

two documents differ. Amazingly fast, CompareRite will create 

a complete comparison draft, ready for printing, or display the 
wes on the screen so you can scan them. The program 


shows changes in many user-selectable formats, and is com- 


patible with all major word processing programs. 

CompareRice is perfect for attomeys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 


z 
OFT 
TNCORPS TED 
763 Massachusetts Avenue 
Cambridge, MA 02139 
(Outside MA) 800-262-5656 Ext ‘0 (In MA) 617-864-6151 Ext. 10 
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HEAVY BUnY PC HARD bs se 


bac & VISA 
| EPSON EQUITY Il cau aie 
| COMPA PORTABLE It 


| $204) $143) $120| 


——7 +} 
| 18M AT counse $254] $173} $448} 
[eM MONITOR we | [seas 


HEAVY DUTY FOAM LINED 
CASES WITH COMPARTMENTS 7 
FOR KEYBOARD & MOUSE Cer coaurinine 
1-800-882-7112 In mi 616-374-7105 mon Aa 
WESTERN CONTAINER & CASE t0x 125. Woodland, MI 48897 
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fe at iy 
> CowpuCover: 
i Sale aR. 
COVER YOUR INVESTMENT Now you can order 
lial rte EPSON discontinued or 
hard-to-find 
accessories and supplies. 
To order or for a FREE 


Information Package, call: 


1-800-873-7766 


and ask for Operator 26 
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UR Epson Accessories, Inc. 
© ae og 19750 So. Vermont Ave. 
PC Magazine Marketplace Lee asset gaged | 
a | 
Whe: 've got an E 
Call (212) 503-5115 Se cole cte oh oasinety 


or (800) 825-4ADS 
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BAR CODING 


LABELING SOFTWARE 


‘LABELS 
MERIT 


For DOT MATRIX and Laser Printers 
(Epeon/IBM/Okidata and LaserJet) 


* Flexible format Any siza label © Auto-Incrementing 
© Labels for bins, sheives, e Reversals 
inventory - name tags © Color Options 
© Big text readable up to 50 ft. @ Laser Soft Fonts 
e Bar Codes: 2 of 5, UPC/EAN, ¢ File Input 
MiL-STD, AIAG, Coda 39, etc. © Very fast e Easy 
Labels above printed with Utility Il - $279. 
Other manu driven programs from $49. Unix & Xenix too! 
User callable routines from $159. 


BAR CODE READERS 


"4 For PC/XT/AT & PS/2 
& Kimtron, WYSE-60, Link, & RS-232 


¢ Attaches as 2nd Keyboard 
4 No soliware Changes 
¢ Reads 2 of 5, UPC/EAN, 
Codabar, Code 
Rugged metal pen & holder 
Ail models complete... $399 
ALSO: Lasers, Portables 
Mag. Stripe, Badge Readers 
Direct From Manufacturer 
30 Day Money Back 
Guarantee! 


WYQRIHINGTON 
DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 


800-345-4220 
In CA 408/458-9938 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine dant fave the Hine to step around, 
their only concern is getting what they need as quickly as passitile 


They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplaces Direct Response/Displas Ad format repre 
sents d fast, easy aud cost effective methed of product acquisition They kuew it wall 
have the products they ueed and the iformation thes wail regarding price, volume 
discounts, specifications aud delwery 

lye think that sour husiness can ie efit Fran the 700,000 brand specifiers whe 
read PC Magazine YOU'RE RIGIIT* 


So take DIRECT action and call (212) 503-3115 or (800) 825-4ADS 
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Bar Code Reader 


Model PC-WEDGE. Reader, ., $289.00 
« No sofiware changes necessary 
© For PC/XT/AT of compatible 
© Instails in munutes, without tools 


* Reads Cade 39, 2 of 5, UPC, Codabar 
« EZBarcode I prinung software included 


EZBercode I Printing Utility 
tosdered separately: => 


© hater and print 
© or dot mains and Laserdet printers 
« Vary bar code height. spacing. ctc_ 


EZBarcode II Printing Program $99.00 
© Keyboard of text file data snput 
© Prints Code 39. Imerleaved 2 of 5, UPC: A. 
© Automatic incrementing, multiple colurnns 
dB ARCODE * Program prints bar codes from, 
within dBAS| Plus, dBASI +» $99.00 


Videx TimeWonds.... Call 

* Portable, credit card sized bur code reader 

© Time stamps each bar code ay tt 1s read 

© We carry a complete line of Vadex 

TumeW and products 

© Custom safiware development available 

i : =e 
TimeKeeping Systems, Inc. 


12434A Cedar Road « Cleveland, DH 44106 
(216) 229-2579 « Fax 1216) 229-2573 





BAR CODES 
MADE EASY 





PERCON’ E-2-READER™ 
FAST © ACCURATE * RUGGED 


NO SOFTWARE CHANGES with PC/ 
XTIAT and PSi2, AT&T 6300, Wyse 


0IG0IBSIPCIAT, Kimtron KT-7/PC, Link 
PCTermiMACIIMC3, TeleVideo POSH 
9059955 & DEC V1T220 keyboards, 
multiuser RS-232 wterfaces 


. ediate shipment 
© Free phone support 
* 2year warranty 
Details or Questions? Call us. 
{503} 344-1189 


2190 WLIIn Ave Eugene O8 97402 


PERCON 





dala collection sysiem © Auto- 
discriminates * Collects, formats and 


transmits ta PC or host 
PC-WANO B00 WanderWand - pro- 
grammabie portable bar code readers 


PC-WAND 200 - terminal wedge on a 
serial party line tor mms 

PC-WAND 100- emulates 2nd keyboard 
WEW - bar code printing software 
packages for your printer 

DEALER INQUIRIES INVITED 
INTERNATIONAL TECHNOLOGIES 

& SYSTEMS CORP. 
605 North Berry Street Suite C Brea CA 9262) 


[5] PHONE: 714 990-1880 


CIRCLE 614 ON READER SEAVICE CARD 4 


BAR CODE READERS 


NOSOEUNARE CHANGES REQUIREO 


# IBM PC/XT/AT PSi2 CLONES 
« TANOY 1000SX/ 1200 /3000/4000 
© ZENITH 138/148/151/ 158/248 

« EPSON EQUITY 1 & Wl 


TERMINALS: 


* WYSE 50/60/75 

© KIMTRON KT-7/PC 

* CONTAOL DATA VIKING 721 
« TANOY DT100 

# AS 22 


PC/MS DOS BAR CODE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
11105 AIRPORT CIRCLE SUITE 140 
EULESS, TX 76040 (817) 571-0015 
(B00) 642-4452 
FAX (817) 685-6232 





CIRCLE 815 ON REAOER SERVICE CARD. 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 
FS’ & quick installation 


iittonal software or port 
Metal wand & case 


Aiso available; 
Bar code panting software 
Magnebc stnpe encoders 
Units for other computers & terminals 
GSA pricing available 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA $4303 
Telephone; 415-856-6833 
Telex (Graphnet) 371-9097 TPS PLA 


FAX: 415-856-3343 
CIRCLE 616 ON READER SERVICE CARD 





@ Any label format or size, AIAG etc 


@ Includes easy-lo-use menu-dnven label 
design program 


$295 complete 


Call or write for FREE sample printout 
and brochure 


Computer System 
nits: Ad, Avon 
(203) 678-8771 


CT 08001 


BOOKS 
CATALOGUES 
PUBLICATIONS 










PCjr 
Expansion Products 


Possibly the lergest selection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, we design them. 

*Speed Up Products 
*Pwude DMA Carteidges 
*Sccond Floppy Disk Drives 
*3% Disk Drivey 
*PC)r Opucal Mice 
*Montor Adapters for PC's 
Parallel Printer Parts 
*Full Swe Keyboards 
*Speech Attachments 
SJaysteks, Cables. & Adaptors 
| Call or write to receive our free 
}  32-page catalog of PCjr Add-On 
products, For even faster results, 
circle our reader service number. 
PC Enterprises 
“The jrProducts Group” 
Box 292, Belmer, NJ 07719 


(201) 280-0025 (800) 922-PCJA 
CIRCLE 817 ON READER SERVICE CARD. 










(BMt) PCjr SPECIALS 
Full line of 18M PCjr Hardware 
* Memory Expansions to 640k 

* Second Floppy Drives 
* Paralle! Printer Ports 
* Full Size Keyboards 
® Modems, Int. & External 
* Joysticks, Serial Cables 
* PCjr Network cords 
* BASIC Cartridges, Mice 
* PCjr Tested Shareware 
* Complete Computers 
® Repair Service 
Send for Catalog Today 
COMPUTER RESET 
Attn Dept PCM 
PO. Box 461782, Garland Texas 75046 
(214) 276-8072 
‘CIRCLE 616 ON READER SERVICE CARD 
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CATALOGUES 
Bar le mn: Professional Labeling Software 
OHLNE BAR CODE B |wenrecie stun perme. | PUBLICATIONS 
farge le x ne = —<—— 
READER NETWORK from any program dBASE. BASIC. | ALL BOOKS --- 10% OFF --- PLUS 
NEW PC-WAND 300 - up fo 128 reader @ Works with Dot Matrx or Laser printers Order by modem or voice 


OUR GIANT BOOKSTORE stocks 15,000 Itttes 
Computers Business Ficlion Non-liclion 
All discounted! 

PLUS EVEN OEEPER OISCOUNTS on PC hard- 
ware, software, supplies Including Design- 
Yout-Own computers And Lease-lo-Own 
Cail now. - 

OISCOUNT STORES 

Modem (800) 666-5080 Voice (800) 833-0720 


COMPUTER 
Bee 


y ry INSURES YOUR 
ve, COMPUTERS 
Full replacement of hardware, media, 
purchased software, As low as 
$39 yearly Covers fire, theft, power 
surges, other accidents, Blanket 
coverage; no list of equipment 
needed. Cail tor information or 
Immediate coverage. 

@ 1-800-848-3469 

Local (614) 262-0559 

SAFEWARE, The Insurance Agency Inc, 
2929 N. High Street, P.O. Box 02214 
Columbus. OH 43202 


CIRCLE 616 ON READER SERVICE CARD 





DATA 
CONVERSION 


~ DATA 
CONVERSION 


DISK = DISK - TAPE = DiS 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 

DATA BASES, MAIL LISTS) 
OVER 2,500 FORMATS 


IBM PS/2 
WORDPERFECT 


(212) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE 


6 EART 18TU BTAEET WEW YORK wr iees2 | 
JERICA'S LEADERS IN DATA CONVERSIO 
(CARCLE 620 ON READER SERVICE CARO 













THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . . 


AVENE 


DATA CONVERSION 


YOUR OWN DESKTOP 
CONVERSION SYSTEM 


© Compists system menu: 
© Support PC/XT/AT/PS2 & pitnhed 
© Resd & writs most 8"/5%''/32" 
disksttee from IBM eyatems 
end word processors 
ite Va'' 9-Track 
tepes from most computsra 
© Reed text from documsnts, 
forme, books sad magszinse 
ueing ‘SPOT OCR program 
* Cusiomized sottwsre sveileble 
« Fast technical support 


Avoid ths middiemen—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 


CIRCLE 822 ON READER SERVICE CARD 


OPTICAL 
SCANNING 


CALL FOR OUR FREE BROCHURE 


America’s el Ed Data Conversian 
and Optical Scanning Facility 
184. BHorace Hord Exp , Fresh Meadows, NY 11345 


=a. (718) 357-8700 — 


CIRCLE 621 ON READER SERVICE CARD 


OISK/TAPE/OPTICAL SCANNING 

@ 33¢ per page typewritten text to disk in ASCII, 
50¢ per page all WP lormats 

@ Scan Typeset lext 6 to 24pt low rales 

@ Oisk convert Irom IBM, WANG, XEROX, 
VYDEC + 1000 others customized 

@ Tape conversions (800, 1600, 3200, 6250 BPI) 
@ BEST RATES @ FREE TEST 

‘Ist RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY 10001 

{212) 779-0800 


DATA RECOVERY SERVICES 


ONTRACK 800-752-1333 


DATA RECOVERY INC. 


In MN Call 
612-937-1107 


- The Only Custom Data Recovery Experts 


A service from the 


creators of Disk Manager! 


Recommended by major 
drive manufacturers. 


Call us when: 


: Your hard disk can't be booied 
: You can't access e file 
+ Your directories and/or FATs 


are scrambled or gone, elc. 


For that critical moment when only the best will do. 
CIRCLE 823 ON READER SERVICE 


DISK CONVERSION 


CHANGING WORD PROCESSORS? 
Media Iransfer to or Irom 

IBM XEROX, CEC, WANG, 

LANIER, CPT, CT, MICOM, NBI 

WORDSTAR, WORDPERFECT, MS/WRO, OW3, 
MULTIMATE, SAMNA, MASI DCA 
wwoweaeFREE TEST CONVERSION@ ee wee 
Conversion Specialists 

537 Main St, Suite 835 

£1 Segundo, CA $2045 

(213) 545-6551 © (213) 322-6319 


TOTAL SERVICE CONVERSIONS 
8 OUR NAME SAYS IT ALL 8 

8 Quality Service s 

8 Quick Turnaround s 

8 Low Prices 8 

8 1-800-5-CONVRT s 

8 In CA 1-213-669-B134 s 

8 Formerly W/Text Sciences Corporation @ 
TOVAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles. CA 90027 
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DISK 
CONVERSION © 


Flene(O) 


INCOMPATIBLE COMPUTERS? 


Disk Interchange Service Comnpeey spoons 
i2es in transternng files between 1 
incompatible computer formats 


Addstional Services Inctude 

© Database & Spreadsheet Conversions 

© Custom Programming/Data Reformatting 
© Expert Technical Assistance 


Disk tnterchange Service Co, (DISC) 
2 Park Dove Weutord MA O18K6. 
(508) 992-0050 


CIRCLE 624 ON READER SERVICE CARO 


TAPE/DSK ny 
CONVERSIONS “<9. %° 
Conversion services to or from over 

1250 computer systems, 
* Megtepes © Mini Computers 


* Micro Computers ® Typesetters 
* Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, Inc. 


(312) 459-6010 

165 Arlingtan Heights Rd #M 
Buffalo Grove, IL 60089 

CIRCLE 826 ON READER @ERVICE CARD 


TAPE: TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY: TO: MICROFICHE 
LASER PRINTING 


1-800-422-9622 
IIn OK: 948 254 9622) 


TECHNICAL PROGRAMMING 
SERVICES, INC. 
{9506 EAS) 61ST STREET 


ASA, OK 74133-1301 
CIRCLE 825 ON READER SERVICE CARD 
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AND SERVICES 
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DISKETTE COPY 
SERVICE 


SOFTWARE 
DUPLICATION 


© One-Stop Shopping a 


© Custom Packaging 
© Copy Protection 
Technical Support 
© Orop Shipping 

s Fast Turn-Around 

© Competitive Pricing 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


MEGASoft 


PO, Box 710 Freehold. NJ 07728 
\. Full Sernnce Duphcation reel 
CIRCLE 628 ON REAOER SERVICE oO 


SOFTWARE PRODUCTION 


* Disk duplication 

* All formste 

* EVERLOCK copy protection 
% Labei/eleevs printing 

* Full pecksging servicse 

* Wsrehousing 

& Drop shipping 

® Fulfiliment 

% 48-hour delivsry 

* Consultation & guidencs 


3KStar- Byte, Inc. 


2860 Bergay Ad., Hatlield FA 19440 


900-243-1515, 215-997-2470 


CIRCLE 827 ON READER SERVICE CARD 


—————E 
NETWORKING 


KEYCARD 
es) ELIMINATOR 


SEYCARD ELmmmATOR [DCR ELIMINATOR 
4a. m6, 26024820 PB aoe 2k 
maanor $99 Eno on “$99 
Ets uTmities ff weTcRack 
RYBD & Pete FIX [LOSE PASSWORD? 
wr so mx $59 9 au rosin $99 
GETDISK BIOS TOOLS 
GET BIOS DRIVES PATCH OLIVE Yj 
zee & 206 $59 BF amc: cern $99 


(713) a 4 
airwoan oat Pan, 7a 
on TA 


HOUSTON 
BNOVE tt “AUTHORZED RESELLER 


CIRCLE 82% ON READER SERVICE CARD. 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5 . . . 


THE 








SUPPLIES ii TRAINING/ PC Magazine Marketplace 
SOFTWARE PACKAGING 


TUTORIALS the ultimate target 


a market! 


The brand specifiers who read PC 
Magazine don't have the time to shop 
around, their only concern is getting 
what they need as quickly as possible 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Marketplaces 


Direct Response/Display Ad format 
represents a fast, easy and cast effec- 


Vv I D E 0 T U TO R tive method of product acquisition 





(Gumrartined ti make you proficsent wi AutoCAD They know it will have the products 
© Course Instruction @ Lab Exeroses m Testing they need and the information they 
Yes, you can lear AutoCAD enaily! want regarding price, volume dis 
Peckeging Items Duplication and Assembly Services ene. Yeisen pce counts, specifications and delivery. 
© Vinyl Portfolios e wi bal et Testing on each disk Mia pecan ene Ra a | an se 
© Binders end Shipceses Write/Reed/Verify benefit from the 760,000 brand spec: 
Vinyl, Cloth 3 © 10% AOL lat LE nt performed on at g/g a oo, PC Magazine ... 
© Spinaker Paks seperete computer | Great for quick reterence, too! : : 
© Cuslom Designs © Label effixing, product assemblies and ORDER 
. ' shrink wrepping aveileble TOLL FREE! So take DIRECT action and call 
Silk Screening and ——_» Copy Protection Systems 1-800-333-1479 (212) 503-5115 or 
Printing Services CAL Inc Rochester NY S (300) 825-4ADS 





© Binders - Shp - Portfolios  Aecessory Items 


© Labels - Twek SI © Index Tebs 
. ie eee © Vinyl disk pages 1, 2, 3, 4 disk’/pg 


© Shipping certons binder/partfolio/disk 
© Typesetting service for menuels from 


file trensfers of printouts 
i = = © Diskette lebel printing 
ENCODE SELOPMENT S*SIEMS. . e Bulk diskettes 
CIRCLE 636 ON 


721 W. Algonquin Rd., Arlington Hts., lllinais 60005 "=F SERVICE CARD 
(312) 364-SOFT (7638) . FAX 364-7698 . Telex 493-7109 _| 














Spring Sale 


3M 5.25" Mark Q Diskettes 
The ultimate in diekette reliability 
durabillty and quality. 


SELL US YOUR EMPTY 
TOWER CARTRIDGES $10 


fwned Raat cleaner > 8 bD/bee¢Diyre 
Qua, RCR., 


Get The Word Out! 


Your Product | 
Has Been Chosen | 
EDITOR’S CHOICE. | 


Let us take your article to its highest 
level of marketing potential with a reprint! 


SSDD 4eTPi 
OSDD 4aTPi 


cartridge collins WEEK 12/16/86 gb 
DS 135TP) TaCMUN COMPUTER CONSULTANYR INC 
HD 2.0MG Bone 1 
Minimum: $0 disks, 10 disks/box. mL naNeRO ete 
cma, 2a-Man- te TL Mette 
ard tase a nieaion oan pee 


Call for quantity diecount. 
Toll Free: 800-258-0028 


CIRCLE $32 ON READER SERVICE CARD 





FREE CATALOG 
Complete Line of Quality 
Supplies tor Your Computer. 


To find out how you can have your article or review 


Minimum order $25.00. 38H: (Continental | : elegantly reprinted ** on 80 Ib. paper stock, in 4-color, 
srgped 0, Grand Rape, wale preces TO PLACE YOUR 2-color or 1-color, call or write today: 

ese aig Team AD IN” Jennifer Locke—feeptints Manager; 

Sit oa a PC Magazine Ziff-Davis Publishing Company, 

Meraain MC ORAM Marketplace One Park Avenue, New York, NY 10016, 212-503-5447. 





CREE Oi GH REAOGR ERAGE CARD Call (212) 503-5115 


or (800) 825-4ADS ** Minimum quantity 500 reprints. 
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PC 


EDITORIAL PRODUCT INDEX 


SERVICE 

NUMBER PRODUCT 

412 CompuScan PCS 

422 — Oatacopy 730GS 

425 OESTPC Scan 
1020 

413 DESTPC Scan 
2020 

414° Hewlett-Packard 
ScanJet 
Kurzweil Discover 
7320 Model 5 
Kurzweil K-5000 
Microtek MSF- 
3006 
Microtek MSF- 
3000 
Microtek MSF- 
4006 


Mitsubishi 
Handheld Image 
Scanner 


COMPANY 
ADD-IN BOARDS 


446 —_LaserPort OP-Tek Inc. 

445 Visual Edge Intel Corp. 

AFTER HOURS 
Bible Ouest 


The Entertainer 
Micro Music 
Manager, Opus 2 
MusicPrinter Plus, 
Version 2.0 
Ultima V: Warriors 
of Destiny 


InfoQuest 
Technologies Inc. 
POI 

M3 Software Co. 


WORDworks 
Software Architects 
World Associates in 
Travel Inc. 


World->File Ski 


COMPUTERS 
548 Tandy S000 MC 
CONNECTIVITY 


DNA Networks 
ELS NetWare It 
LANsmart 


Tandy Corp. 


ONA Networks Inc. 

Novell Inc. 

Locainet 

Communications 

Inc. 

Artisoft Inc. 

Invisible Software 

Inc. 

CBIS Inc. 

Performance 

Techno 

Datapoint Corp. 

Corvus Systems Inc. 
OPS 12 


Westem Digital 
Corp. 


Image Scanner 
Ricoh RS320 


LANtastic 
Net30 PRODUCTIVITY 


Network-OS 
POWERIan 

DataLAN 4 

PC/NOS Power Programming 
TOPS/DOS Spreadsheet Clinic 

ViaNet Spreadsheet Clinic 

Spreadsheet Clinic 

User-to-Usel 


401 
404 
403 
396 
402 
397 
398 
399 
400 
405 
406 


GRAPHICS (HARDWARE AND 
SOFTWARE) 


436 Compaq Advanced CompaqComputer 51 
Graphs 1024 con ; 


HARDWARE 


DMI 
microPORTABLE 
4805S PC Viewer 


443 HP ProCollection 
439 _ Intel 80C287A 
SCANNERS 


AT&T Overview = AT&T ar i 197 

Scanner munication 

System 

Advanced Vision 
Research Systems 

Canon Image 


Inc. 

Canon USA inc. 205 
Scanner IX-12F 
Chinon OS-3000 Chinon America Inc. 207 


Harris Corp. 
Hs Focus Systems 


inc. 
Hewlett-Packard Co. 


56 
§2 
46 
Intel Corp. 1 


AVR-302 193 





Connectivity Clinic 
Connectivity Clinic 


READER 

SERVICE 

PAGE NUMBER PRODUCT COMPANY PAGE 

208/420 SabaPageReader SabaTechnologies 248 

255 | 421 Es gill Shape Inc. 252 
es 

212| 407 TrueScan 


COMPANY 
CompuScan Inc. 
Xerox imaging 


EST Con. 


OEST Corp. 212) SERVICES 
Hewlett-Packard Co. 222) 441 CheckFree 
Servisware 
255 | SOFTWARE 
255 | 433 — Addresseloy 
431 fermen ersion 


226 c 
437 AutoRead 
226/441 + CO-ROM 
Sourcedisc 
226) 440 — Impress 
447 ~~ OmniPage 
234 | 434 ~~ Star*Lite TSG Technical & 
Systems Group 


inc. | 442__ Type Director jewiett-Packard Co. 46 
Tangent nein 240 UTILITIES 


Panasonic Industria 240/432 Switch-It 
Pentax Teknologies 242/435 Sidekick for 


Presentation 
Ricoh Com. 245 Manager 


CaleraRecognition 212 
lems 


CheckFree 
Technologies 
Xerox Imaging 
mS 
rox Imaging 
~ mS 
icrotek Lab Inc. 
Microtek Lab Inc. 
Microtek Lab Inc. 


Mitsubishi 
Electronics America 


Barry A Watzman 
Quantum Software 


Tutorland Com. 
Orversified Oata 
Resources Inc. 
PC Publishing 
Caere Corporation 


Black & White 54 
Intemational Inc. 

noe Intemational 51 
Inc. 


PROGRAM NAME/DESCRIPTION 


MOND.CDM lets you alter laptop screen colors so they are easier to read. 
TIMELINE displays the time and date ina tiny window located at the 
bottom of your screen. 

A taste of non-Indexed random access files. 

The @FINO function overcomes the limitations of 1-2-3’s * wildcard. 
1-2-3's (Open) command is a good way to trap non-existent files. 
Print column letters and numbers from your 1-2-3 worksheet. 

A solution to fixing floppy disks that got mangled in the mail. 

Patch PC-00S 3.3 to clear the screen in living color. 

Expand your DIR f to list multiple filespecs. 

Give your batch files multiple options. 

Oistinguish a non-existent directory from one that is merely empty. 
Convert comma-delimited ASCII database files to WordPerfect merge 


files. 

Use WordPerfect's cut-and-paste buffer as a third document. 

Avoid accidentally ing your error trapping In Clipper and FoxBASE. 
Kone on related fields lets you check, BASE III 


Access all oh with this BASICA program. 
Open the Stdpm file pointer with Turbo C. 

A simple way to count words and lines in files under C. 

Change the function keys permanently in GW-BASIC. 

Avoid a problem with conditional compiling in Turbo Pascal 4.0. 

In Turbo Pascal 4.0 and 5.0, sometimes 0.0 is negative! 

Optimizations and tradeoffs when using LIM and extended memory. 
Nine RAM chips are used to store 8 bits of data and 1 bit of iy 

Chai nga memory-resident program's hotkey ts not simple. 

RE! R makes cpenicis your RAMdisk usage a snap. 

The basic listing for the letter-counting program, FREO.ASM. = 
Gain a more versatile AUTOEXEC.BAT file with Le tia batch utility. 
Asimple m for sending messages through NetBIOS. 

TCPAP software from the right companies lets different computers share 
the same lanouaoe. 


, and report on d 
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FREE INFORMATION 








CIRCLE FOR FREE INFORMATION 
101 102 103 104 105 106 107 108 109 110.111 112.193 144 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 147 168 149 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 361 382 383 384 385 386 387 386 389 390 391 372 393 394 395 396 397 398 399 400 
401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 
451 452 453 454 455 456 457 458 459 460 46] 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 $21 522 $23 524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 
551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 647 648 649 650 
651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 469 670 671 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 698 699 700 
701 702 703 704 705 706 707 7u8 709 710 711 712713 714 715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 
751 752 753 754 755 756 757 758 789 760 761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776 777 778 779 780 781 782 783 784 785 786 787 786 789 790 791 792 793 794 795 796 797 798 799 800 
801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 B27 828 829 B30 B31 B32 833 834 835 836 837 838 839 840 841 B42 B43 B44 B45 B46 B47 B48 B49 B50 
851 852 853 854 855 856 857 858 859 860 861 862 863 864 865 866 867 868 869 870 871 872 873 874 B75 876 B77 878 879 880 8B) 882 883 8B4 885 8B6 887 888 889 890 891 892 893 894 B95 896 897 898 899 900 


1 


b. 


C 


2, 


is( 
d. C MIS/DP, ammunications 


£ 


F 


« In which of the following 


sectors does your 


tester operate? 
(Check one.) 
a. O Private Industry 


CO Government 
CD Education 
Your primary job function 


is (check one): 


Systems, Programming 
. FD Engineering/R&D 
LD Finance/Accounting 
CO Marketing/Sales 
LD Administrative/General 
Management 


3. Is your company c reseller? 
i, O Yes 
j. ON 


your 
affice? (Check all that epply.) 

a. CO) Linked to moinfrome 

p. D Linked to mini 

q. Cpaiveora es 





CIRCLE FOR FREE INFORMATION : 
101 102 103 104 105 106 107 108 109.110 111 112 195 014 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 36) 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400 
401 402 403 404 405 406 407 408 409 410 419 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 
451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 531 532 533 534 $35 536 597 538 539 $40 541 542 543 544 545 546 547 548 549 550 
551 $52 553 554 555 556 557 558 559 $60 561 $62 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 
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In which of the following 
sectors does your 
ation operate? 
one.) 
CO Private Industry 
CD Government 
DL Education 
Your primary job function 
is (check one): 
Systems, Programming 
. F Engineering/R&D 
CD Finance/Accounting 
LD Maorketing/Sales 
DL Administrative/General 
Management 


3. Is your company c reseller? 
i. DO Yes 


i. CONa 
4. Forhow many IBM PCs 
and compatibles de you 


5. Are there any PC sin your 
office? (Check all that opp apply.) 

a. D Linked to moinframe 

p. OD Linked to mini 

q. CJ Networked together 
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Fill in yaur nome and ad- 
dress and check off your 
onswers ta the eight re- 


search questions. (One 
cord per persan, please.) 


Does your company awn 
0 Mainframe(s} 
O Mini(s) 


Do you plan to buy ai 
Pe veer? _— 


0 Now 

Ci In4 ta 6 months 
0 In6ta 12 months 
CF Na definite plans 

. Number af employeesin 
your entire company? 
DS arless 
026-99 

D 100-499 

D 500-999 

0 1000 or more 


Does your company own 
D ame 
O Minis) 


Do you plan to buy any 
PC products? 


0 Now 

DF In 4 ta. manths 

DO In 6 ta 12 months 

CZ Na definite plans 

. Number of employees in 
your entire campany? 


. 2 Barless 


0) 26-99 

0 100-499 

0 500-999 

© 1000 or mare 


el ap ols ae ap ap tas 





Circle the numbers on the card The literature will be 
that correspond to the ods ar moiled to yau fram the 
articles you'd like more infor- advertiser free of 
matian obout. (Numbers far charge. 

advertised products are re- 

peated in the Advertiser Index 

as well.) 
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C1Please send me ane yeor (22 issues) af PC Magazine far $31.97, I'll 
save 51% off the annual newsstand price af $64.90. {Annual basic 
subscription price is $44.97.) Offer valid in U.S. and passessians anly. 
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PLEASE PRINT CLEARLY—use anly ane card per person ee 


i) 
Business Phone( i 
\Compory ee EEE 
Address__ ae Apt__ 
City. 


State, 27 i) 
‘ (Zip aos must be included to insure delivery] 
C) Please send me one year (22 issues) af PC Magozine for $31.97, I'll 
save 51% off the annual newsstand price af $64.90, (Annual bosic 
subscription price is $44.97.) Offer valid in U.S. and possessions only. 
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WE OFFER YOU ABSOLUTELY NOTHING! 






18M PERSONAL SYSTEM/2™ 

8086 SYSTEMS — BMHz 

MDDEL 25 MONO, 512K, 720DR $1,045.62 
MODEL 30-002, 640K, 2-720 OR, MCGA $1,259.85 


MDDEL 30-021, 720 OR, 20MB,MCGA $1,699.66 
80286 SYSTEMS - 10MHz 
MODEL 30-286, 512K, 1.4 DR $1,499.04 


MOOEL 50-021, 1MB, 1.4DR, 20MB, VGA $2,609.79 
MDDEL 502-031, 1MB, 1.4 DR, 30MB, VGA $2,943.19 
MOOEL 60-041, 1MB, 1.4 DR, 44MB, VGA $3,699.95 
80386 SYSTEMS - 16 & 20MHz 

MDDEL 70-E61, 1MB, 1.4 DR, 60MB VGA 
MOOEL 70-121, 2MB, 1.4 OR, 121MB, VGA 
MDDEL 80-071, 2MB, 1.4 DR, 70MB, VGA 
1BM PERBONAL SYSTEM/2™ OISPLAYS 


$4,400.01 
$5,799 47 
$5,330.88 


MONOCHRDME 8503 $216.39 
COLOR-8512 (14") $449 90 
COLOR 8513 (12") $562.12 
COLOR 8514 (16") $1,150.55 
COMPAQ™ 

DESKPRD 286/12, MDO 1, 640K, 1.2DR $1,750.31 
DESKPRD 286, AS ABOVE W/40MB $2,299.44 
DESKPRD 286, AS ABOVE W/80MB $2,850.89 
DESKPRD 386-20E, 1MB, 1.2 OR $3,899.10 
DESKPRD 386/20 MOD 60, 1MB $5,546.99 
COMPAQ 3868/16 MOD 1, 1MB,1.20R $2,862.61 
COMPAQ 3868/16 MOD 20, 1MB $3,389.75 
COMPAQ 386S/16 MOO 40, 1MB $3,900.08 


COMPAQ OESKPRO 386/25 MDD 110, 1MB $7,590.85 
COMPAQ DESKPRO 386/25 MOO 300, 1MB $9,7B9.S5 
EVEREX 
EVEREX 286/10 512K, 1.2 DR, 1800A 
EVEREX 286/16, 1MB, 1.2 DR, STEP 
* EVEREX 386/20, 1MB,1.2DR, STEP $3,499.72 
LASER 
LASER XT TURBO 10 MHz W/640K, 20MB $1,199.28 
2 360 DR, SER/PAR, CLK/CAL, TTL MONO 
PACKARO BELL W/NATIONWIOE 1 YEAR SERVICE 
X88 XT TURBO, 640K, 13600R, 00S, $639.03 
GW-BASIC,SER/PAR, COLOR/MONO CARD 


$1,119.99 


PB286 10 MHz, 1 WAIT, 640K,1.2DR $1,099.44 
PB386, 25MHz, TOWER CALL 
WYSE COMPUTERS W/ KEYBOARDS 

MODEL 2108 286/8, 512K, 1.2 OR $925.92 
MODEL 2112 286/12, 1MB, 1.20R $1,349.50 
MODEL 2214 286/12, 1MB, 1.2 OR $1,999.49 
MODEL 3216 3 386/16, 1MB, 1. 2 OR 


$2,125.68 


COMPAQ SLT 286/12, 640K, 1DR, 20MB $4,059.40 
MITSUBISHI 286/12, 640K, 2DR, BKLT $1,999.05 
MITSUBISHI 286/12, 1 DR, 20MB, BKLT $2,459.48 
NEC MULTISPEED EL.2, 640K, 2 DR, BKLT $1,499.61 
NEC MULTISPEED HD, V30.1DR,20MB $2,275.88 
NEC ULTRALITE V30/10, 640K, SER/PAR, BKLT CALL 
TOSHIBA 1000 80086/5, 512K, 1DR $789.49 
TOSHIBA 1200FB AS ABOVE W/BKLT $1,529.19 
TOSHIBA 1200HB, AS ABOVE W/BKLT —- $2,349.07 
TOSHIBA 1600 286/12. 1MB, 10R. 20MB $3,249 09 
TOSHIBA 3100 286/8, 640K, 10R, 20MB $2,599.19 
TOSHIBA 3t00E 286/12, 1MB, 10R, 20MB, $2,759.22 
TOSHIBA 3200 266/12, 1MB, 1DR, 40MB $3,499.44 
TOSHIBA 5100 386/16, 2MB, 1DR, 40MB $4,599. B9 
* ZENITH SUPERSPORT 286/12, 20MB = $3,099.4 


CORPORATE & QUANTITY 
DISCOUNTS AVAILABLE 
MOST OROERS SHIPPEO WITHIN 4B HOURS. 

Prices refiect 3% cash discount. Allow 10 business 
days for shipping when paying by personal check 
Software, chips end other electronic components ere 
Not returnable Returns ere subject to ¢ restocking 
cherge Prices are subject to change without notice 


VISA 





Credit card charges are submitted at time o! shipment 


EXCEPT THE LOWEST PRICES ON 
COMPUTER PRODUCTS...EVER! 


~T.44. 1.3. TT LY om moh Os eae 


1-800-426-2489 





IMTEC, AMBP/GRN, 12”, 720 X 350 $85.99 
NEC MDNOGRAPH, B&W, 16”, 1024 X 1024 $1,279.03 
NEC MULTISYNC GS, B&W, 14”, 720X480 235.61 
PACKARD BELL, AMBR/GRN, 12°, 720X350 $69.99 
PACKARD BELL, A/B&W, 14”, FLATSCR, T/S $99.55 





MAXTOR 1140 116MB, F/H, 26MS FOR AT 
MAXTOR 4380S 320MB, F/H, 1BMS WISCSI $2,299.34 
MINISCRIBE 3650-AT, 40MB, HH, 6IMS = $309.20 
PRIAM 130MB, F/H, 20MS FOR AT $1349.90 
SEAGATE ST225 20MB, H/H, 6SMSW/MFM = $259.05 








WYSE 530, AMBAYGRN, 14”, 720X350 $175.36 SEAGATE ST23830MB, WH, 65MSWARLL $289.21 
WYSE 700, B&W, 15”, 1280 X 800 $759.87 SEAGATE ST251 40MB, HH, 4OMSFOR AT $339.75 
WYSE 7190, 19”, B&W, 1280 X 1040 $1,599.50 SEAGATE ST251-1 40MB, HH, 28MS FOR AT $399.25 
SEAGATE ST1251-PS/2 20MB, HH, $325.99 
SEAGATE ST277R 65MB, HH, 40MSW/RLL $449.22 
# GOLDSTAR, 14", 640 X 200, .43 SEAGATE ST4096 80MB, F/H, 2BMSW/SW $599.90 
IMTEC COLOR, 14”, 640 X 200, .43 $269.67 TAXAN EXT, 360K FDD FOR PS/2 $239.25 
MAGNAVOX CMB762, 14”, 640X240, .42 $255.99 TEAC 360K, HH FDO PC/XT $69.79 
MITSUBISHI 1409, 14”, 640 X 200, .43 $269.89 3 
PACKARO BELL PB1443, 14” 640X200, .43 $249.60 - 
SAMSUNG COLOR, 12”, 640 X 200, .43 $215.55 ARCHIVE 40MB INT XT/AT $329.59 
7 f 5 ARCHIVE 60MB INT XT/AT $649.66 
- MAYNARD 2200HS, 2.2 GIGABYTES $4,479.05 
COLOR GRAPHICS W/PAR, 640 X 200 $69.33» MOUNTAIN 40MB INT/EXT 0/$598 50 
MONOCHROME GRAPHICS W/PAR, 720 X 348 $69.85  MDUNTAIN 150MB EXT $1,599.17 
Epson Cash Rebates 
e eo eo 
Limited Time Offer 
Call 707 Now! 
ARCNET (B BIT) PO/XT $165.09 
1OMHz 286 FILE SERVER, ARCNET PCTERMINALS,  ARCNET (16 BIT) 286/86 $359.20 
LOADED NETWARE, CABLES, EVERYTHING. ETHERNET $259.88 
SIMPLY PLUG IN & TURN ON! MICROCHANNEL CARDS PS/2 $399.98 
4-USER (40MB) $6,699.14 WORK § 
6-USER (B0MB) $8,988.75  ARCNET PC TERMINAL 10MHz, 256K $849.15 
6-USER (80MB) $11,999.25 ETHERNET PC TERMINAL BMHz, 256K $799.79 
OPERATING SYSTEMS * ESPIRIT LANTERM 40/8, 768K 1,099.92 
ADV. NETWARE 286 V2.15 $1,999.49 fiSC. NETWORKING ITEMS 
» ADV, NETWARE 286 V2.15 SFT $2,799.20  WANGTEK 60MB TAPE BACKUP FS) $799.67 
ELS 4-USER SOFTWARE $499.89 ARCNET ACTIVE HUB $499.75 
ELS 8-USER SOFTWARE $1,074.69 ELGAR MDNITOR 1000 WATT UPS $899.72 
** NOVELL TRAINED SERVICE PERSONNEL OW STAFF TO HANOLE YOUR INOUIRIES °* 
COMPAQ VGA, 640 X 480, 256 COLOR $459.60  * AMDEK 732, 12", 640 X 480, .28 
* CONTROL SYSTEMS ARTIST XG10 929 88  GOLDSTAR EGA, 14”, 640 X 350, .3t $350.55 
* CONTROL SYSTEMS ARTIST 10 GDLDSTAR VGA, 14”, 640 X 480, .31 $379.93 
EPIC, 480, EGA, CGA, MDA, HERC, 640 X 480 $224.66 HITACHIHM 4119, 19”, 1024 X 768 $2,209.38 


GENOA SUPER EGA, HI-RES 640 X 480, 256K $179.34 


GENOA SUPER VGA, 800 X 600, 256K $259.99 
GENOA SUPER VGA, 768 X 1024, HI-RES © $349.23 
NEC MVA 1024, 384K $925.90 
NEC MVA 1024 ENHANCEO, 768K $1,075.51 


ORCHID DESIGNER VGA, 640 X 480, 256K $289.47 
PARADISE VGA PLUS, 800 X 600, 256K $279.41 
PARADISE VGA PROF, 800 X 600, 256K $489.05 
# PARADISE AUTOSWITCH EGA, 640 X 480, $209.29 
STB AUTOEGA, 640 X 350, 756K, 64 COLOR $149.47 
STB VGA EXTRAEM, 640 X 480, 512K $369.95 


IMTEC VGA MULTI-MDOE, 14”, 800 X 560, TS $469.15 
MAGNAVOX EGA 9CM043, 14”, 640 X 350, .39 $339.20 
MAGNAVOX VGA 9CM082, 14”, 640X 480, .39 $449.66 
MITSUBISHI 690SHL, 19°, AUTO TRACKING $2,319.10 
NEC MULTISYNC II, 13” 800 X 560, .3t $589.10 
NEC MULTISYNC PLUS, 14, 960x720, .31 $889.99 
NEC MULTISYNC XL, 19”, 1024 x 768, 31 $2,349.79 
SAMSUNG EGA, 14”, 640 X 480, .3t $369.51 
TAXAN 770 MULTISYNC, 14”, 800 X 600, .31 $589.29 
ZENITH FTM ZCM-1490, 14”, 640 X 480, .2B $649.21 
WYSE WY-650, 12”, 800 X 600, .2B $489.22 
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CITIZEN 120 0, 9 PIN, 80 COL, 120 CPS $149.41 
CITIZEN 180 D, 9 PIN, 80 COL, 180 CPS $169.50 
EPSON FX 850, 9 PIN, 80 COL, 300 CPS $349.44 
EPSON FX 1050, 9 PIN, 132 COL, 264CPS $499.61 
EPSON LO 500, 24 PIN, 80COL, 180CPS $309.10 
EPSON LO 850, 24 PIN, 80 COL, 264CPS $535.26 
EPSON LO 950, 24 PIN, 110COL, 264CPS $595.67 
EPSON LO 1050, 24 PIN, 132COL, 264CPS $739.65 
EPSON LQ 2550, 24 PIN, 132 COL, 240 CPS $939.66 
EPSON LX-800, 9 PIN, 80 COL, 180 CPS $199.90 
HP LASERJET SERIES I, 8 PG/MIN $1,729.21 
HP DESKJET INKJET, 4 PG/MIN $709.32 
NEC P2200, 24 PIN, 80 COL, 170 CPS $349.95 
NEC P5200, 24 PIN, 80 COL, 265 CPS $525.84 
NEC P5300, 24 PIN, 136 COL, 265 CPS $699.82 


NEC P960 XL, 24 PIN, 136 COL, 400 CPS $1,025.39 
NEC 3550 SPINWRITER, 136 COL, 35 CPS $799.05 
* NEC LC890 LASER, 8PG/MIN x 

PANASONIC 10911, 9 PIN, 80 COL, 192 CPS $179. 24 
PANASONIC KX-P1124, 80 COL, 192 CPS $319.22 
PANASONIC KX-P1524, 130 COL, 240CPS $549.35 
PANASONIC KX-P1595, 130 COL, 240 CPS $439.90 
PANASONIC LASER PARTNER, 11 PG/MIN $1,525.25 
STAR MICRONIX NX-15, 190 COL, 120 CPS $332.59 
STAR MICRONIX NX-1000, 80 COL, 144 CPS $161.64 
TOSHIBA P321 SL, 24 PIN, 80 COL, 216 CPS $465.20 
TOSHIBA P341 SL, 24 PIN, 132 COL, 216 CPS $575.23 
TOSHIBA P351 SX, 24 PIN, 132 COL, 360 CPS $929.89 


CANON FAXPHONE B, G3, 1B SEC/PG $769.66 
OATACOPY MICROFAX BOARO $599.72 
MURATA M1200, G2/G3, 18 SEC/PG $710.45 
MURATA M1600, G2/G3, 18 SEC/PG $874.30 
OUADRAM J.T. FAX 9600, PC/XT/AT $559.44 | 
SHARP FO-300, G2/G3, 18 SEC/PG $1,220. s 


$1,269.11 


* SHARP FO-420, G2/G3, 1B SEC/PG 
TOSHIBA T3000, G3/G3, 1PG, 15 SEC/PG $1,055. 59 
TOSHIBA T3300, G2/G3, 5 PG, 15 SEC/PG $1,225.84 


WYSE MDDEL 30 AMBER DR GREEN $285.09 
WYSE MOOEL 50 AMBER OR GREEN $359.65 
WYSE MOOEL 60 AMBER, GREEN, B&W $299.94 
WYSE MODEL 60 KEYBOARD $105.49 
WYSE MOOEL 85 AMBER OR GREEN $399.95 
WYSE MDOEL 150 B&W $299.68 
EVEREX 1200 BAUD INT 
EVEREX 2400 BAUO INT 
HAVES SMARTMDDEM 12008 INTW/SW $279.30 
HAYES SMARTMOOEM 12008 INT $245.72 
HAYES SMARTMOOEM 1200 EXT $289.66 
HAYES SMARTMDDEM 24008 INTWSW $424.09 
HAYES SMARTMOOEM 24008 INT $379.88 
HAYES SMARTMDDEM 2400 EXT $424.61 
PACKARO BELL 12008 INT $69.00 
PACKARO BELL 2400 BAUO INT WSW $129.10 
PACKARD BELL 2400 BAUO EXT $159.79 
USR SPORTSTER 1200 HALF CARD INT $79.52 
USR SPORTSTER 1200 EXT $109.45 
USR SPORTSTER 2400 INT WSW $135.18 
USR COURIER HST9600 EXT $629.28 
MEMBER PCM0489 
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World->File Ski: 
Downhill Database 
Plans Cool Vacations 


BY FREDRIC BURKE 


Inveterate ski bums and wob- 
bly-kneed novices alike will 
find that World->File Ski 
($14.95 from World Associates 
in Travel) organizes all the de- 
tails that go into planning a ski- 
ing vacation. Specify what you 
want; heli-skiing, skating, kid- 
die stuff, whatever, and World 
->File will search its database 
to find and display matches. 
The information is presented 
in two main menus, one for the 
major ski areas in the United 
States and Canada, and another 
that comprehensively covers 
















Europe and South America. 

For the most part, it’s easy to 
find the information for the trip 
of your dreams because World 
->File makes the user feel at 
ease from the start. The opening 
menu gives you three choices: 
tour packages, tour operators, 
and resort information. 

The tour package submenu 
is good for the traveler who 
would rather not have to deal 
with all the little details that 
make trip planning so tedious. 
Hotel and flight information are 


presented legibly; it’s just a 
matter of telling World->File 
where and when you want to go. 

The tour operator submenu 
lists operators who subscribe to 
World->File. This clumsy 
menu supplies information that 
is readily available elsewhere in 
the package; its usefulness is 
questionable. 

The resort information sub- 
menu is great for getting general 
information on an area. In fact, 
it’s the heart of the package. 
This is where World->File 
demonstrates how much re- 
search has gone into it. Those 
who don’t frequent Innsbruck or 
Chamonix regularly will appre- 
ciate the effort. 

Cross-country skiers may 
find less to cheer about than 
their downhill brethren. Many 
major ski areas have access to or 
are affiliated with skinny-ski fa- 
cilities; the selection offered by 
World->File is limited to these. 


World->File 
Ski's database 
has a wealth of 
data about ski 
resorts; this 
information is 
the package's 
most useful 
feature. 


World->File is useful, help- 
ful, and for the Alpine skier, 
very complete. If you want to 
take a lesson, bomb mogul 
fields, or sit on the sun deck dur- 
ing the day, look here. 

List Price: World->File Ski, 
$14.95. Requires: 256K RAM, 
DOS 2.0 or later. Not copy 
protected. World Associates in 
Travel Inc., 29 Birch Brook Rd., 
Bronxville, NY 10708; (800) 624- 
5659, (914) 793-7310. 
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7 care tn 


Your senses are 
jerked from their ro- 
disorientation 
0 blinding streak of 


lightuing that stcikes with a ivedersies crash wot more 


than a hundred feet frort you. 


Ultima V: Warriors of Destiny features much-improved graphics to go with the 
dense story line and numerous characters the game offers. 





Combat Hate, Fear, 
And Lies in The 
Treacherous World of 
Ultima V 


BY STEFAN PETRUCHA 
AND 
HY BENDER 


Origin Systems’ Ultima series 
has long set the standard for PC 
fantasy adventure. Its latest en- 
try, Ultima V: Warriors of Des- 
tiny ($59.95) continues the tra- 
dition of excellence—it’s the 
best yet. 

The game begins with the 
king, Lord British, lost beneath 
the earth. In his place, the ambi- 
tious Blackthorn rules, under 
the influence of three insidious 
Shadowlords of Hate, Fear, and 
Lies. A clandestine Resistance 
is countered by an evil Oppres- 
sion. In the midst of this, the 
legendary Avatar (that’s you) is 
summoned to destroy the Sha- 
dowlords and then find the king. 

During play, you join the 
Resistance, infiltrate the Op- 
pression, escape torture ‘cham- 
bers, sail the high seas, translate 
runes, meditate in holy shrines, 
climb mountains, ride down 
waterfalls, and even learn to 
play the harpsichord. 

You also meet hundreds of 
minor characters who help flesh 
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out the action. These people re- 
act and speak in natural and de- 
lightfully surprising ways. They 
even follow individual sched- 
ules, eating, sleeping, and 
working indépendently of your 
adventure, 

In Ultima V the graphics fi- 
nally come of age; previous ver- 
sions had been visually disap- 
pointing. The game offers such 
delights as charging monsters 
gnashing their teeth and spells 
shimmering across the battle- 
field. 

Another major improvement 
is the combat system. For the 
first time, strategy plays a major 
role turning the standard hack- 
and-slash encounter into more 
of a chess match. 

The program isn’t perfect. 
The sound effects, amusing at 
first, quickly become annoying. 
Also, the game runs very slowly 
on a standard PC, requiring a lot 
of patience. And, in the tradi- 
tion of the whole Ultima series, 
the ending is somewhat lacking. 

These defects barely mar the 
game’s high quality, though. 
Ultima V is the best of a superior 
lot. If you’re at all interested in 
role-playing games, buy it. [i 
List Price: Ultima V: Warriors of 
Desiiny, $59.95. Requires: 256K 
RAM, graphics adapter, DOS 2.1. 
Copy protected. Origin Systems 
Inc., 136 Harvey Rd., 
Londonderry, NH 03053; (603) 
644-3360. 
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Digital Scripture: 
Chapter and Verse on 
Your Hard Disk 


BY DON TRIVETTE 


“‘Canst thou by searching find 
out God? [Job 11:7)'* Bible 
Quest and WORDsearch think 
so. These two programs put the 
entire Old and New Testa- 
ments—all 780,000 words—on 
your hard disk and provide 
search software so you can find 
any passage faster than you can 
say Methegammah. 


WORDsearch 
WORDsearch, the $139.95 
product of WORDworks Soft- 
ware Architects, relies on func- 
tion keys to select commands. 
Fl, for example, always pops 
up a context-sensitive help 
screen; F2 creates and names a 
reference list, necessary for per- 
forming a search. Once the ref- 
erence list is named, you may 
find passages using either the 
Verse/Range or the Word/ 
Phrase command. The first 
method involves the straightfor- 
ward entering of book, chapter, 
and verse; the second method 
uses text search techniques to 
locate the desired passages. 
Word/Phrase searches may 
be modified by the Add, Re- 
move, Keep Only, and Clear 
commands. Instead of Boolean 
operators, the program uses Re- 
move and Keep Only to refine 
and modify a search. To locate 
all the verses that contain both 
the word bread and the word 
water, for example, you enter 
“*bread”’ and then use the Keep 
Only command with ‘‘water.”” 
The developer claims this is 
| as easily understood as the more 
computerese and, not, and or 
logical operators. Entering 
| ‘*bread and water’’ on the 
search line causes the program 
to find all occurrences of that 
specific phrase. The search en- 































































wildcard; thus, ’’lov*’’ finds 
love, loving, loved, and lover, 
to name a few. 

WORDsearch has the ability 
to access multiple versions of 
the Bible. Although the pro- 
gram can’t display passages 
from two versions on the same 
screen, the second version is 
just two keystrokes away. The 
program can be purchased in ei- 
ther the King James Version 
(minus marginal notes and 
Apocrypha) or the New Interna- 
tional Version—or both for $80 
more. 

Comparing the old with the 
new is fascinating. Look up 
Matthew 7:6 in the King James 
Version and you’ ll find the fa- 
miliar passage about casting 
pearls before swine; check the 
NIV and you'll see a reference 
to throwing your pearls to the 


pigs. 

WORDsearch has an abun- 
dance of other goodies, includ- 
ing the ability to append (and 
save) your own notes to ver- 
ses—perhaps an important fea- 
ture for serious students of the 
Bible. 


Bible Quest 

InfoQuest Technologies’ $99 
Bible Quest—likewise based on 
the King James Version—lacks 
a note-taking option, but it has 
the other features you'll want 
for simple Old and New Testa- 
ment searches. For instance, se- 
lecting Find from the Point and 


window that presents the option 
of searching by word or by 
book/chapter/verse. 

Bible Quest uses the conven- 
tional Boolean search terms 
and, not, and or to locate a pas- 
sage. Thus, entering ’’ bread 
and water’’ produces references 
to verses that contain both the 
word bread and the word water. 
The F6 key acts as a switch that 
lets you find specific phrases 
like ‘*bread and water." 

The wildcard feature is more 
sophisticated than the one in 
WORDsearch. In fact, it’s iden- 
tical to DOS’s DIR wildcard 
format. The question mark rep- 
resents a letter, and the asterisk 
stands for a sequence of letters. 
Thus, ’‘B?D”’ generates a list of 
references to verses containing 
bad, bed, and bid. 

When you type a search 









Unitke 
WORDsearch, 
Bible Quest 
uses conven: 
ional Boolean 
operators {0 
construct 
search param: 
eters. Specify- 
mg “bread 
and water" 
finds verses 
that contain 
both words. 





<1 to 


word, Bible Quest automatical- 
ly pops up a word-list window 
containing words of similar 
spelling. This is a handy feature 
when you’re not sure how to 
spell something; Methuselah, 
for example, comes between 
Methegammah and Meunim. 
Bible Quest's help feature is a 
list of topics rather than a true 
context-sensitive aid, but that 
presents little problem since the 
program is very logically con- 
structed. 

Both programs are fast and 
accurate, and both require about 
2.3MB on your hard disk for 
program and data. Both can 
show the searched-for text in 
context. Bible Quest is slightly 
easier to use than WORD- 
search, although it lacks a note- 
taking feature. Either program 
can be used to test the proposi- 
tion of Job 11:7, but I don’t 
think I'd pay 40 percent more 
for WORDsearch. 

List Price: WORDsearch, 
$139.95. Requires: 256K memory, 
hard disk, DOS 2.0, Not copy 
protected. WORDworks Software 
Architects, 5014 Lakeview Dr., 
Austin, TX 78732; (800) 888-9898. 
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List Price: Bible Quest, $99. 
Requires: 640K memory, hard 
disk, DOS 2.1. Noi copy protected. 
InfoQuest Technologies Inc. , 1681 
West 820 North, Provo, UT 84601; 
(800) 336-6644. 
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Micro Music Manager 
Catalogs Classical 
Record Collections 


BY GLEN BECKER 


| Any database management sys- 
tem helps you organize a collec- 
tion of records. Here's one that 

organizes a classical record col- 


lection. For musicians, critics, 
radio personnel, and other seri- 
ous collectors, Micro Music 
Manager, Opus 2 is a dream 
come true. Almost. 

The system is beautifully 
simple. You type each recorded 
selection’s vital statistics into a 
template with 13 fill-in-the- 
blank fields. If you own three 
recordings of the same Bach so- 
Nata, you create a separate data- 
base record for each one. Edit- 
ing, searching, and printing the 
data are ultra-easy (a small sam- 
ple database is included). 

The size of your database is 
limited only by hard disk capac- 
ity. A 20MB disk holds up to 
17,000 titles—which your PC 
can search, facilitating ques- 
tions like *‘How many record- 
ings of Beethoven’s Opus 131 
do I own? And which sympho- 
nies conducted by Weingartner? 
What’s the format of each one: 
78 RPM record, open-reel tape, 
compact disk? Where is it 


AFTER Hours 


stored?’” You can even set up 
separate databases for classics 
and jazz. 

The package's simplicity is 
also its weakness. A fixed- 
length 40-character field is 
needlessly long for the conduc- 

tor’s name but could be too 

short for the music’s full title. 
With the selection and album 
number entered, the ‘‘album ti- 
tle’ field is seldom useful. 

Although the program gives 
you an ‘‘other’’ field—and lets 


tn Micro Mu- 


there is not 


enough room 
fo list the en- 
tire ensemble. 


you attach a few lines of 
“‘notes’’ to all instances of a 
given entry—it will frustrate the 
conscientious cataloger who 
wants his database to contain 
fuller information than is found 
on arecord’s front cover. 

To be thorough, we need 
fields for additional composers 
(up to five for one ballet), ar- 
ranger or editor, composition 
date, recording date, pages in- 
cluded (for ‘‘excerpts”’ al- 
bums), measures excluded, sec- 
tion timings, and critical 
comments. Below the title of a 
lieder cycle, add fields to identi- 
fy the song, text author, key, 
and language used. And for op- 
era, add a list of singers, linked 
with their voice types and roles. 

Beware of inconsistent in- 
put: the software will never rec- 
ognize that ‘*Royal Phil- 
harmonic,”’ *’The Royal Phil- 
harmonic,”’ and ‘‘RPO”’ are the 
same orchestra. Better maintain 
a paper style sheet, listing all 








your spellings and conventions. 
(Why isn’t there a ‘‘crib sheet” 
file the program could access?) 

Micro Music Manager is an 
attractive package, with a 60- 
day moncy-back guarantee. But 
this version won’t accept the 
questions I want to ask: Find me 
the 1917 version of Verklarte 
Nacht. List all records where 
the composer is also the conduc- 
tor. Then print out all Italian- 
language pre-1950 excerpts 
from Carmen—in correct se- 
quence as heard in the score. 

If you don’t need that level 
of detail and you simply want a 
computer index of your Mozart 
and Mahler, Micro Music Man- 
ager is the next best thing to a 
private librarian. 
List Price: Micro Music Manager, 
Opus 2, $65. Requires: 256K 
RAM, hard disk, DOS 2.0 or later. 
Not copy protected. M? Software 
Co., P.O. Box 27638, Austin, TX 
78755; (512) 346-2820. 
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The Entertainer: 
Familiar Tunes 
For Your Basic 
Routines 


BY JONATHAN MATZKIN 


You've heard of clip art? Well, 
The Entertainer, from PDI, is 
clip music. It’s a library of 
whimsical little songs and 
sound effects, written in BA- 
SIC, that you can play back 
through your PC’s speaker, 
with no additional sound equip- 
ment necessary. 

You can include musical se- 
lections from The Entertainer in 
your BASIC programs in much 
the same way that you might 
spruce up desktop publishing 
output with clip art. The $79 
price includes a royalty-free li- 
cense to distribute Entertainer 
sounds in your code. 

Among The Entertainer’s 
270 prewritten selections are 





standards, folk tunes, work 
songs, and a variety of other fa- 
miliar melodies. You will also 
find sounds associated with vid- 
eo games and entertainment 
software, including a ray gun, a 
siren, and a ticking time bomb. 
If you prefer to program your 
own music, you can refer to The 
Entertainer’s lucidly written 
manual, which contains a tutori- 
al that teaches BASIC music 















ing. 

The Entertainer is intended 
mostly for developers, but you 
don’t have to be a programmer 
to play back the sounds. You 
load The Entertainer’s playback 
program under BASIC.and then 
select a tune from simple 
menus. Music you have pro- 
grammed yourself can be ac- 
cessed through The Entertain- 
er’s playback facility. 

As a song is playing, The 
Entertainer’s playback program 
displays an informative text 
screen. The information varies 
in its interest level; the only in- 
formation supplied about ’*My 
Wild Irish Rose”’ is the compos- 
er’s name, his dates of birth and | 
death, and the copyright date of 
the song. **On Top of Old 
Smokey’’ is accompanied by a 
few words about its origins in 
the great push westward. 

Since the sounds The Enter- 
tainer generates are played 
through the PC’s meager little 
speaker, the sound quality and 
tonal range are far from breath- 
taking. Anyone expecting a 
polyphonic synthesizer will be 
disappointed. But the vast ma- 
jority of PCs have no MIDI sup- 
port, so that tinny speaker is the 
only game in town. 

The Entertainer is probably 
worth its $79 price for develop- 
ers who want prewritten sounds 
for their code. Whether it’s 
worth the price as a novelty is 
your call. 

List Price: The Entertainer, $79. 
Requires: 192K RAM, BASIC 2.0 
of later, DOS 2.0 of later. Not copy 
protected. PDI, P.O. Box 18655, 
Boulder, CO 80308; (800) 727- 
4140. 
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MusicPrinter Plus Offers WYSIWYG 
Music Notation, MIDI Playback 


equipped to support MIDI, the 
Musical Instrument Digital In- 
terface protocol. 

You enter a musical score 
into MusicPrinter Plus much as 
you would write it on paper. To 
enter notes and symbols, you 
move the cursor around the 
screen in a ‘‘what-you-sec-is- 
what-you-get’’ environment. 
Symbols are easily chosen by 
hitting mnemonic keys, such as 
q for quarter note. You can enter 
notes in any order, jump from 
staff to staff, and insert or delete 
at any time. Moving around the 
screen is easy, especially with a 
mouse. The keys of a MIDI key- 
board also can be used to posi- 
tion the cursor vertically on the 
staff. 

Unlike some music-prining 
programs, MusicPrinter Plus 
does no automatic formatting of 
the score. It is up to you to make 
sure your music lines up proper- 
ly, but you have the freedom to 
put the notes exactly where you 


BY RICK BASSETT | 


Computers have a hard time 
with musical notation. How 
does your PC know that what 
you just wrote is a musical inno- 
vation rather than a mistake? 
Unfortunately, most music no- 
tation programs are somewhat 
narrow and place too many limi- 
tations on your music, Other 
software is too cumbersome and 
tries to anticipate every musical 
possibility. 

MusicPrinter Plus, Version 
2.0, manages to remain simple 
to use while allowing your mu- 
Sic to get very complex. Beyond 
helping you with notation, it | 
also reads your score and per- 
forms it on synthesizers 
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Micro Music Manager, 















Opus 2 want them. Fortunately, insert- 
How to organize your record ing and deleting space is no 
collection as tightly as a problem, even in the middle of 
Bach fugue. groups of beamed notes; it is 
The Entertainer also easy to copy, move, over- 
A library of ready-made lay, or transpose blocks of mu- 
BASIC tunes for your PC’s sic. Once a score is finished, 
speaker. you can easily extract single in- 
Bible Quest and WORD- strument parts and edit them 
search separately. 

The entire contents of the MusicPrinter Plus provides 
Bible on your hard disk. several text fonts, characters to 
World ite Ski make guitar chord diagrams, 
Where to find the biggest jazz chord symbols, percussion 
moguls and the plushest symbols, beams for nonduple 
tours. thythms, and many contempo- 
Ultima V: Warriors of fary music symbols. While it 
Destiny would be nice to have a means 
Perhaps the best installment to draw your own symbols, this 
yet in this popular fantasy assortment should cover most 





series. situations. 
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MusicPrinter Plus coaxes very readable notation out of inexpensive printers. This 
output sample was generated by an Epson-compauble 9-pin dot matrix printer. 





the performance. The tempo 
can be sped up or slowed down 
while you listen, or you can lis- 
ten to the piece one event at a 
time—an invaluable tool for er- 
tor checking. Switching be- 
tween editing and playing 
modes is fast, so you can hear 
your changes quickly. 

If support were added for la- 
ser printing with Adobe's Sona- 


trix printer look very clean and 
are easy to read. Canon Bubble- 
Jet printers yield even better re- 
sults, though there is still some 
graininess. Since MusicPrinter 
Plus does not support laser 
printers, its scores are not really 
“publishing quality.’’ Never- 
theless, they are fine for many 
professional purposes and ex- 
cellem for music educalors or 


hobbyists. ta or another font, this program 
would be hard to beat. Another 
MIDI Performance helpful addition would be sup- 


The program's performance of 
scores via synthesizers is a spe- 
cial strength. To perform your 
score via MIDI, you must fol- 
low certain rules, but most of 
them conform to standard nota- 
tion practice. MIDI channels, 
patch changes, response to dy- 
namic markings, and other pa- 
rameters can be set for each staff 
and can change automatically 
during the performance, mak- 
ing orchestration simple. 

The response to dynamics 
and other expressive indications 
can create remarkably subtle 
performances. A collection of 
sample scores ranging from 
Wagner's **Ride of the Valky- | 
Ties’* to a MIDI jazz composi- 
tion demonstrates the depth of 
expression available, 

As you listen to your synthe- 
sizers play your music, the 


port for the new MIDI Files 
specification, allowing scores 
to be transferred to and from 
commercial music-sequencing 
programs. 

But these are minor objec- 
tions. MusicPrinter Plus com- 
bines one of the most powerful 
and easy-to-use music notation 
interfaces with surprisingly ex- 
pressive MIDI performances, 
all at a very reasonable price. 
List Price: MusicPrinter Plus, 
Version 2.0, $395. Requires: 640K 
RAM, graphics adapter, suntable 
printer (Epson 9-pin, Epson LQ- 
1500 24-pin, or compatible; Star 
Micronics SG-10 or SG-15; or 
Canon BJ-130), DOS 2.0 or later. 
Copy protected. Temporal Acuity 
Products Inc., Building 1, #200, 
300 120th Ave. NE, Bellevue, WA 
98005; (206) 462-1007, 
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WHY YOU SHOULD 
CONSIDER THE NEW DELL 
386 SYSTEMS, DESPITE THEIR 
SUSPICIOUSLY LOW PRICES. 


O ur new 386 -based systems are among the 
fastest available. With more advanced high perform- 


ance features than you’d get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s. 

For instance, our 20 MHz System 310 offers you the 
most extraordinary value available in any 386-based 
system. In fact, PC Magazine (6/14/88) describes it as 
“fast enough to bum the sand off a desert floor” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25MHz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel” 82385 
Cache Memory Controller, advanced 


32-bit architecture and high perfor- 


IAAF 


mance drives. And of course, both systems are fully 
IBM’ PC compatible. 

More importantly, we can configure either system 
unit to your exact needs, then burn-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
perfectly, we give you Dell toll-free technical 
support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups. 
For more details, look inside this gatefold. Then 


call toll-free to order the system that’s 


nght for you. 


COMPUTER 
CORPORATION 














THE INSIDE STORY. 
INSIDE. 














